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WHC-SD-WM-DP-178, REV /
7928

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
Tye 'DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 7928 1GROSS WEIGHT (W2) 7.3350

Wor L ,st COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.2500
6772 BACKGROUND in cpm (BKG) 9.0 NET WEIGHT (W3) 0.0850

Tst Cade |SAMPLE VOLUME In mL (SS) 0.050 DELTA TIME (HOURS) (DT) 9.28
SR90-01 DILUTION FACTOR (DF) 101
Matr____DIGEST DILUTION FACTOR (DDF) 1 _

LIQUID SAMPLE COUNT RATE - (Rs) 783.80 SR-90 EFFICIENCY FACTOR (C1) 0.4051
Batph Nmber« SCRITICAL LEVEL - (Lc) 1.81 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96002486 TIME OF SEPARATION - (ST) 13:13 Rmax NIA

RerIn DATE OF SEPARATION - (SD) 03127196 DETECTION LIMIT (Ld) 3.71
0 TIME OF COUNT L(TOC) 22:30 Sr-89/90 CONC in pCi/L 1.8727E+03

ample>Prep |DATE OF COUNT (DOC) 03127/96
N/A

S96T001359
utv~ruent Code. Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RSCO

RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

S ChemIst. Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analyst NOTE: Expected weight = CVA * 0.1

SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date Complete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

03/28196
AnaJysIs Date DETECTION

03127196 Sr-89190 CONCENTRATION 1.87E+00 pCimL LEVEL
Analysis Time

01:13 PM RELATIVE COUNTING ERROR 2.2% 8.85E-03
Sample Point pCi/mL
AY-101 GRAB PERCENT CARRIER RECOVERY 85.0%

lAnalyst: SLH Date: 28-Mar-96

Signature of Chemist: y SLF Date: L/ /1/c
SAMPLE.WB1 REV 1.2 22b1ONML T

fly

I:\2201 ON\OUT\SR6772.WB1 03/28/96



WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89/90 : LA-220-101

WHC-SD-WM-DP.178, REV I
(D-), 102 (E-3), 104 (D-1) SAMPLE

Tpe DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 8154 GROSS WEIGHT (W2) 7.2795
Wr Lstt' |COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7.1939

6772 BACKGROUND In cpm £BKG) 9.0 NET WEIGHT (W3) 0.0856
TJSt Cde SAMPLE VOLUME in mL (SS) 0.050 DELTA TIME (HOURS) (DT) 9.53

SR90-01 DILUTION FACTOR (DF) 101
........ DIGEST DILUTION FACTOR (D.F) 1

LIQUID SAMPLE COUNT RATE (Rs) 806.40 SR-90 EFFICIENCY FACTOR (CI) 0.4051
~BtShNwmber' CRITICAL LEVEL (Lc) 1.81 -90 EFFICIENCY FACTOR (C2) 0.4503

96002486 TIME OF SEPARATION (ST) 13:13 Rmax N/A
Rfrut DATE OF SEPARATION (SD) 03/27/96 DETECTION LIMIT 3.71

0 TIME OF COUNT (TOC) 22:45 iSr-89/90 CONC in pCi/L 1.9085E+03
DATE OF COUNT (DOC) 031271961

N/A

S96T001360
'In&UhmenttCde~ Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Ppsqnarn Ut >V| RS*DF*DDF/((C1+C2*(1-eto the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
C01t Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
'Ansyst NOTE: Expected weight = CVA * 0.1

SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Daeteomple:t:~ Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

03128196
Ay t DETECTION

03127/96 Sr-89/90 CONCENTRATION 1.91 E+00 pCi/mL LEVEL

Awnayir Timle
01:13 PM RELATIVE COUNTING ERROR 2.2% 8.77E-03

'fllmp* Point pCi/mL
AY-101 GRAB PERCENT CARRIER RECOVERY 85.6%

lAnalyst: SLH Date: 28-Mar-96

Signature of Chemist: SLF Date: /
SAMPLEWB1 REV 1.2 22010NML

773

I:\22010N\OUT\SR6772.WB1 03/28/96



WHC-SD-WM-DP-178, REV. I
WORKBOOK PAGE: DUP7
LA-220-1O1 I D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (10-1) DUP

Type | DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000

DUP TOTAL COUNTS (TC) 8002 GROSS WEIGHT W73115

Wr___L__t |COUNT TIME in MINUTES (CT) 10 TARE WEIGHT 1 7.2253
6772 BACKGROUND In cpm (13KG) 9.0 NET WEIGHT W3 0.0862

T_ Cd SAMPLE VOLUME in mL (SS) 0.050 DELTA TIME (HOURS) (DT) 9.70

P.SR90-01 DILUTION FACTOR (DF) 101
DIGEST DILUTION FACTOR (DDF) 1 X .1 M

LIQUID SAMPLE COUNT RATE (Rs) 791.20 SR-90 EFFICIENCY FACTOR (C1) 0.4051

96002486 TIME OF SEPARATION (ST) 13:13 Rmax N/A

T erTn DATE OF SEPARATION (SD) 03/27/96 DETECTION LIMIT (Ld 3.71
0 TIME OF COUNT (TOC) 22:65 Sr-89/90 CONC in pCi/L 1.8565E+03

DATE OF COUNT (DOC) 03127196
NIA

S96TOO1360
7750 imnttCde.Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

PzMpard By RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

C.Memit< Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

sAnawst k NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

CDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
03/28/96

Ai~nas Date DETECTION
03/27196 Sr-89190 CONCENTRATION 1.86E+00 pCi/mL LEVEL

01:13 PM RELATIVE COUNTING ERROR 2.2% 8.69E-03
____p____P__n_ pCi/mL

AY-101 GRAB PERCENT CARRIER RECOVERY 86.2%

Analyst: SLH Date: 28-Mar-96

nature of Chemist: SLF Date: ' // /74
SAMPLEWB1 REV 1.2 220IONML

773

I:22010N\OUT\SR6772.WB1 03128Y96



04/01/96 09:57
A-0004-1

WHC-SD-WM-DP-178, REV. (
LABCORE Data Entry Template for Worklist# 7166

Analyst: It. Instrument: ABOO /> Book# 9/3 S

Method: LA-220-101 Rev/Mod 3 - I

Worklist Comment: Ay-101 Grab. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

@SR90-01 LIQUID

@SR90-01 LIQUID

S96T001521 0 @SR90-01 LIQUID
Analytes Requested: SR90-01 , SR90-01C,

96000257 AY-101 GRAB
SR90-01E

S96T001521 0

S96T001522 0

@SR90-01 LIQUID

@SR90-01 LIQUID 96000257 AY-101 GRAB
Analytes Requested: SR90-01 , SR90-O1C, SR90-01E

S96T001522 0

Signathre

@SR90-01 LIQUID

Final page for

Date

worklis # 7166

-A Ays ignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

Page: 1

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

ialyst

760
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worklistdata Version 0.0 05/16/95
04/04/96 13:43

w sC-SD.W-DP-178, REV. I Page: I

LABCORE Completed Worklist Report for Worklist# 7166

Analyst: dgg Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Ay-101 Grab. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

SD

STD

STU
BLNK

BLNK

BLNK

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

S96T001521

S96T001521
S96T0 1521

S96T001521
S96TO01521
S96TO01521
S967001522

S96T0 1522

S96T001522
S96T0 1522

S96T001522
S96TO01522

@SR90-01
*SR90-01

OSR90-01

*SR90-01

*SR90-01

*SR90-01

OSR90-01

*SR90-01

0SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01
@SR90-01
@SR90-01

@SR90-01
@SR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E
SR90-01

SR90-01C

SR90-019
SR90-01
SR90-01C
SR90-01E
SR90-01

SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

LIQUID

LIQUID

LIQUID
LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID
LIQUID

1.23E-03

100

1.00
1

100

1.00

N/A

N/A

N/A

2.34E+0

100

1.00

N/A

N/A

N/A

1.53E+O

100

1.00

1.20E-3

9.308+01

1.919+00

1.30E-3

9.33E.01

8.39E+01

2.34E+00

9.32E+01

9.64E-01

2.30E+0

9.39E+01

9.59E-01

1.53E+00

9.38E+01

1.17E.00

1.65R+0

9. 51E+01

1. 13E+00

97.560

93.000

1.910

0.000

93.300

83.900

1.360e-003

1.000e-004

0.000

1.720

93.900

0.960

1.320.-003

1.000.-004

0.000

7.550

95.100

1.130

% Recovery

% R.covery
% Ct. Error
nCi/mL
% Recovery

% Ct. Error

uCi/mL

Recovery

Ct. Error

RPD

% Recovery

% Ct. Error

uCi/mL

Recovery

Ct. Error

pD
% Recovery

% Ct. Error

Final page for worklist# 7166

Analyst Signature Date

Reviewer Signatue

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

781

Date



WHC-SD-WM-DP-178, REV.

WORKBOOK PAGE: STDI
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
STD OTAL COUNTS (TC) 10665 GROSS WEIGHT (W2) 7.2864

'COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.1934
7166 BACKGROUND in cpm (BKG) 3.7 NET WEIGHT (W3) 0.0930

SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME HOURS) (DT) 2.33
SR90-01 DILUTION FACTOR (DF) I

DIGEST DILUTION FACTOR DDF EM
LIQUID SAMPLE COUNT RATE (Rs) 1062.80 SR-90 EFFICIENCY FACTO (Cl) 0.4180
e~thN~teaCRITICAL LEVEL (Lc) 1.16 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96002888 TIME OF SEPARATION (ST) 02:55 Rmax N/A
)ifffrlM DATE OF SEPARATION (SD) 04/04/96 DETECTION LIMIT (Ld) 2.41

0 TIME OF COUNT (TOC) 05:15 Sr-89/90 CONC. in pCi/L 1.1983E+00
DATE OF COUNT (DOC) 04104196

N/A STANDARD BOOK # 9B56
STANDARD VALUE in pCi/mL 1.2302E-03

WL7166

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<O

SZC RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

SLF Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

DGG NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

04104/96 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
04104/96 Sr-89190 CONCENTRATION 1.20E-03 pCi/mL LEVEL

02:55 AM RELATIVE COUNTING ERROR 1.9% 2.72E-06
n 71"iO q,"7pCi/L

AY-101 GRAB PERCENT CARRIER RECOVERY 93.0%

Analyst: AR fl DGG Date: 04-Apr-96

Signature of Chemist: SLF Date: '//r/7&
STANDARDWB1 REV 1.2 M221ONML N

782

I:\22010N\OUT\SR7166.WB1

STANDARD

04/04/96



WHC-SD-WM-DPA78, REV.
60

LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
i' TypfiirDETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000

BLNK OTAL COUNTS (TC) 60 GROSS WEIGHT (W2) 7.2141
777 ~ @ COUNT TIME in MINUTES (CT) 10 ARE WEIGHT (W1) 7.1208

7166 BACKGROUND in cpm (BKG) 3.7 NET WEIGHT (W3) 0.0933
SAMPLE VOLUME In mL (SS)| 0.200 DELTA TIME (HOURS D 2.50

SR90-01 DILUTION FACTOR F101-

S SIGEST DILUTION FACTOR (DDF) 1
LIQUID AMPLE COUNT RATE (Rs) 2.30 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

0, RITICAL LEVEL (Lq) 1.16 -90 EFFICIENCY FACTOR (C2) 0.4660
96002888 IME OF SEPARATION (ST) 02:55 Rmax N/A

DATE OF SEPARATION (SD) 04/04196 DETECTION LIMIT L41
0 IME OF COUNT (TOC) 05:25 Sr-89/90 CONC in pCi/L 1.3029E+00

DATE OF COUNT (DOC) 04104/96
NIA

WL7166

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

ARS'DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)
SLIF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

AIA NOTE: Expected weight = CVA * 0.1
DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04104196

DETECTION
04104196 Sr-89/90 CONCENTRATION 1.30E-03 pCilmL LEVEL

02:55 AM RELATIVE COUNTING ERROR 83.9% 1.36E-03
pCilmL

AY-101 GRAB PERCENT CARRIER RECOVERY 93.3%

Analyst: DGG Date: 04-Apr-96

Signature of Chemist: SLF Date: 9 /15/ 7(
BLANK.W1 REV 1.2 2201ONML A

783

I:\22010N\OUT\SR7166.vB1

BLNK

I

04/04/96



WHC-SD-WM-DP-78, REV. I
WORKBOOK PAGE: SAM3
LA-220-101 I D-1 Sr-89/90 :LA-220-101 (D-1), 102 (E-3),104 (D-1)

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE DOTAL COUNTS (TC) 41481GROSS WEIGHT 7.0988

COUNT TIME in MINUTES (CT) 10 hARE WEIGHT (Wi) 7.0056
7166 BACKGROUND in cpm BKG) 3.7 NET WEIGHT (W3) 0.0932

SAMPLE VOLUME in mL (SS) 0.200 DELTA TIME (HOURS) (DT) 2.75
SR90-01 DILUTION FACTOR (DF) 101

DIGEST DILUTION FACTOR (DDF) 1
LIQUID SAMPLE COUNT RATE (Rs) 4144.40 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lc) 1.16 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002888 IME OF SEPARATION (ST) 02:55 Rmax NIA

rATE OF SEPARATION (SD) 04104196 DETECTION LIMIT (Ld) 2.41
0 IME OF COUNT (TOC) 05:40 Sr-89/90 CONC in pCi/L 2.3435E+03

DATE OF COUNT (DOC) 04104961
N/A

S96T001521
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB2781 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<D

RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SzC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

ARelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04/04196

DETECTION
04104196 Sr-89/90 CONCENTRATION 2.34E+00 pCi/mL LEVEL

A4ayI TImw
02:55 AM RELATIVE COUNTING ERROR 1.0% 1.36E-03

am poliiont pCilmL
AY-101 GRAB PERCENT CARRIER RECOVERY 93.2%

Analyst: DGG Date: 04-Apr-96
Signature of Chemist: , SLF Date:

SAMPLEWB1 REV 1.2 220IONML U

784

I\22010oN\oUT\SR7166.WB1

SAMPLE

04/04/96



WORKBOOK PAGE: DUP4
LA-220-101 I D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
DUP OTAL COUNTS (TC) 41850 GROSS WEIGHT (W2) 7.8651

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.7712
7166 BACKGROUND in cpm LBKG) 3.7 NET WEIGHT (W3) 0.0939

SAMPLE VOLUME in mL |(SS) 0.200 DELTA TIME (HOURS DT 4.45
5R90-01 DILUTION FACTOR (DF) 101

DIGEST DILUTION FACTOR (DDF) 1
LIQUID SAMPLE COUNT RATE (Rs) 4181.30 SR-90 EFFICIENCY FACTOR (C1) 0.4180l

CRITICAL LEVEL (Lc) 1.16 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002888 TIME OF SEPARATION (ST) 02:55 Rmax NIA
.R,7inli DATE OF SEPARATION (SD) 04104/96 DETECTION LIMIT (Ld) 2.41

0 TIME OF COUNT (TOC) 07:22 Sr-89/90 CONC in pCIIL 2.3029E+03
DATE OF COUNT (DOC) 04/04196

NIA

S96TOO1521
*Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04104/96

DETECTION
04/04/96 Sr-89/90 CONCENTRATION 2.30E+00 pCi/mL LEVEL

02:55 AM RELATIVE COUNTING ERROR 1.0% 1.33E-03
pCi/mL

AY-101 GRAB PERCENT CARRIER RECOVERY 93.9%

nalyst: DGG Date: 04-Apr-96

1ignature of Chemist: SLF Date:
SAMPLE.WB1 REV 1.2 2201ONML

783

O4JO4/%6I 22010N\OUT\SR7166.WBI

WHC-SD\M-DP-78, REV.

DUP
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WORKBOOK PAGE: SAMS
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE OTAL COUNTS (TC) 27937 GROSS WEIGHT (W2) 7.2816

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.1878

7166 BACKGROUND in cpm (BKG) 3.7 NET WEIGHT (W3) 0.0938
SAMPLE VOLUME in mL (SS) 0.200 DELTA TIME (HOURS DT 4.67

SR90-01 DILUTION FACTOR (DF) 101

VAN ME thM DIGEST DILUTION FACTOR jDDF) 1
LIQUID SAMPLE COUNT RATE (Rs) 2790.00 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

mRITICAL LEVEL _ _(Lc) 1.16 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002888 IME OF SEPARATION (ST) 02:55 Rmax N/A

DATE OF SEPARATION (SD) 04/04196 DETECTION LIMIT (Ld) 2.41
0 (ME OF COUNT (TOC) 07:35 Sr-89/90 CONC in pCiIL 1.5346E+03

DATE OF COUNT (DOC) 04/04/96
NIA

S96TO1522
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0

R S*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SzC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04/04196

Analsis ateDETECTION
04/04196 Sr-89I90 CONCENTRATION 1.53E+00 pCi/mL LEVEL

02:55 AM RELATIVE COUNTING ERROR 1.2% 1.32E-03

Sampe Pont .pCi/mL
AY-101 GRAB PERCENT CARRIER RECOVERY 93.8%

Inalyst: DGG Date: 04-Apr-96

jSignature of Chemist: SLF Date:
SAMPLEWBI REV 1.2 220IONML

T83
I:\22010N\OUT\SR7166.WB1

WHC-SD-WM-DP-178, REV. I

SAMPLE

04/04/96



WORKBOOK PAGE: DUP6
LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP OTAL COUNTS |(TC) 30444 GROSS WEIGHT (W2) 7.1635

7OUNT TIME in MINUTES '(CT) 10 ARE WEIGHT (WI) 7.0684
7166 BACKGROUND in cpm (BKG) 3.7 NET WEIGHT (W3) 0.0951

SAMPLE VOLUME in mL {SS) 0.200 DELTA TIME (HOURS) (DT) 4.92
(SR90-01 DILUTION FACTOR (DF) 101

DIGEST DILUTION FACTOR DDF) U
LIQUID AMPLE COUNT RATE (Rs) 3040.70 |SR-90 EFFICIENCY FACTOR (C1) 0.4180

ZRITICAL LEVEL (Lc) 1.16 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002888 IME OF SEPARATION (ST) 02:55 Rmax NIA

DATE OF SEPARATION (SD) 04/04/96 DETECTION LIMIT (Ld) 2.41
0 IME OF COUNT (TOC) 07:50 Sr-89/90 CONC in pCi/L 1.6452E+03

DATE OF COUNT (DOC) 04/04/96
N/A

S96TOO1522
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
SzC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04/04/96

-9 DETECTION
04104196 Sr-89/90 CONCENTRATION 1.65E+00 pCilmL LEVEL

02:55 AM RELATIVE COUNTING ERROR 1.1% 1.30E-03
fmle Porn jpCi/mL

AY-101 GRAB PERCENT CARRIER RECOVERY 95.1%

[nalyst: DGG Date: 04-Apr-96

Signature of Chemist: SLF Date:
SAMPLEWB1 REV 1.2 2201ONML I

I:\22010N\OUT\SR7166.WB1

REV.,

DUP I

04/04196



05/01/96 12:01
A -0004-1

WHC-SD-WM-DP-178, REV, I
LABCORE Data Entry Template for Worklist# 8213

Page: I

Analyst: , P9 Instrument: ABOO /fi4Book# '
Method: LA-220-101 Rev/Mod 1  -l /

Worklist Conunent: Determine Sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE S96T001208 0 @SR90-01 LIQUID 96000210 AY-101 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T001208 0 @SR90-01 LIQUID

Final page for worklist # 8213

Analyst Sig ature D~kt Anilyst S gnature DatW /

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 7



worklistrad Version 0.0 04/18/96
05/08/96 13:45

Page: 1WHC-SD-WM-DP-178, REV. )

LABCORE Completed RadChem Report for Worklist#: 8213

Analyst: seh Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Determine Sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

0 @SR90-01 sRO-01 LIQUID

0
0.
0
0
0

0
0
0.
0
0

0
C

@SR90-01
@SR90-01
@SR90-01
@SR90-01.
@SR90-01
@SR90-01.
@SR90-01
@SR90-01.
@SR90-01
@SR90-01.
@SR90-01

@SR90-01

SR90-01C
SR90-DIE
SR90-01
SR90-01C.
SR90-01E
SR90-01
SR90-01
SR90-O1C.
SR90-01E
SR90-01.
SR90-01C
SR90- 01E

LIQUID

LIQULD

LIQU]D
LIQUID
LIOUlD

LIQUl[D

LIQUEl[
LIQU lD
LIQU[D

LIQU[I0

LIQUID
LIQUI [

1.23E-03
100

1.00

100
1.00

1

N/A

N/A
2.05E-4

100
1.00

1.31E-3
7.42E+01

2. OE+00
5.54E-7

8.63E+01
8.95E+01
1- 50E+00

2.05E-04
8.77E+01
2.07E+00

2.08E-4
8.91E+01
2.04E+00

106.504 % Recovery
74.200 % Recovery
2.000 % Ct. Error

5.540e-007 uCi/mL
86.300 % Recovery
89.500 % Ct. Error

1.500 uCi/mL
619.0e-009 uCi/mL

0.Oe+000 % Recovery

0.Oe+000 % Ct. Error

1.453 RPD
89.100 % Recovery
2.040 % Ct. Error

Final page for worklist# 8213

Analyst Signature Date

Reviewer Sig ure

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

789

1 STD
1 STD

1 STD
2 BLNK

2 BLNK

2 BLNK

3 BLNK/BKG

4 SAMPLE
4 SAMPLE
4 SAMPLE

5 DUP

5 DUP
5 DUP

S96T001208
S96T001208
S96T001208
S96T001208
S96T001208
S96T001208

Date



WHC-SD-WM-DP-178, REV I
WORKBOOK PAGE: STD1
Sr-89/90 : LA-220-101 (D-1) 102 (E-3) 104 IDA) STANDARD

T t' '.' DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
STD OTAL COUNTS (TC) 9783 GROSS WEIGHT (W2) 7.0980

COUNT TIME in MINUTES (CT) 10 .2ARE WEIGHT (W1) 7238
8213 BACKGROUND in cpm (BKG) 4.8 NET WEIGHT (3) 0.0742

Z SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME URS 6.83
SR90-01 DILUTION FACTOR (DF)

NiaEU:a' DIGEST DILUTION FACTOR DDIF1 lii
LIQUID SAMPLE COUNT RATE (Rs) 971.50 SR-90 EFFICIENCY FACTO (C) 0.4180

Dalh Smb&f aCRITICAL LEVEL (Lc) 1.32 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96004094 TIME OF SEPARATION (ST) 13 45 Rmax NIA

R___r___DATE OF SEPARATION (SD) 05104196 DETECTION LIMIT (Ld) 2.73
0 TIME OF COUNT (TOC) 20:351 r-89/90 CONC. in pCIIL 1.3073E+00

.Sbmp14PMWp DATE OF COUNT (DOC) 05104196
N/A STANDARD BOOK # 9B56

.....$p . . STANDARD VALUE in pCimL 1.2278E-03
WL8213

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
LPrep id B |Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RSc=LcAND RS>=O OR REPLACE RS WITH Lc IF RS'O

MCB RS*DF*DDF'1 000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

Chem___ _ iNOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
JLS Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Antatyst Percent Carrier Recovery = (Net Weight / Expected weight) * 100

DPB NOTE: Expected weight = CVA * 0.1
Dlat om~pete Detection Levels and Less Than Values are determined from Procedure LA-508-002.

05107196 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
~Anaysis Date %1 DETECTION

05/04/96 ISr-89190 CONCENTRATION 1.31E-03 pCilmL LEVEL

01 :45 PM |RELATIVE COUNTING ERROR 2.0% 3.67E-06

___mp___P__n___ pCiIL
AY-101 GRAB PERCENT CARRIER RECOVERY 74.2%

Analyst: DPB Date: 07-May-96

Signature of Chemist: JLS Date: r//L3}?C
STANDARD.WB1 REV 1.2 22O1ONML q

790
l\22010N\OUT\SRB213.WB1

L UIDS

05/07/96



WARKBRAAK PAGE: BI AJ2 WHC-SD-WM-DP-178, REV. /
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK

'' DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

BLNK TOTAL COUNTS TC) 72 GROSS WEIGHT (W2) 7.1668

Wb U *t COUNT TIME In MINUTES CT) 10 TARE WEIGHT (wi) 7.0805

8213 BACKGROUND In cpm 4.BKG8 4 NET WEIGHT (W3) 0.0863
't Code SAMPLE VOLUME In mL ) DELTA TIME HOURS 7.00
4SR90-01 DILUTION FACTOR AD

_ _ _ _DIGEST DILUTION FACTOR _LD~ IF
LIQUID SAMPLE COUNT RATE (Rs) 2.40 SR-90 EFFICIENCY FACTOR (C1) 0.4180

Bt CRITICAL LEVEL (LC) 1.32 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96004094 TIME OF SEPARATION (ST) 13:45 Rmax NIA

DATE OF SEPARATION (SO) 05104196 1.250 (Ld) 2.73
0 TIME OF COUNT (TOC )| 20:45 Sr-89190 CONC In IJCI/L 5.5439E-04
Le,-_Prep DATE OF COUNT (DOC) 05104/96

N/A
>Samfle

WL8213

Instument Code: Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<-Lc and RS>=0 or Replace RS with Lc if RS<O

Prepated by RS*DF*DDF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA 0.1000))

Ch*ITVSt Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
. JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

AAayst NOTE: Expected weight = CVA * 0.1
DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Date Complete.Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100
05107196

DETECTION
05/04/96 Sr-89/90 CONCENTRATION 5.54E-07 IJCIlmrL LEVEL

Analyals Tflme..
01:45 PM RELATIVE COUNTING ERROR 89.5% 6.31E-07

AY-101 GRAB PERCENT CARRIER RECOVERY 86.3%

Analyst: DPB Date: 07-May-96

§ignature of Chemist: JLS Date: /..1/111

BLANK.WB1 REV 1.2 2201ONML

791

I1A22010N\OUT\SR8213.WB1

V

05/07/96



WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

gTyp flD ETECTOR NUMBER | | 12 CARRIER ADDED In mL (CVA) 1.000
SAMPLE OTAL COUNTS (TC) 9107 GROSSWEIGHT W2)| 7.1122

W2 COUNT TIME In MINUTES (CT) 10 AREWEIGHT 1Wl) 7.0245
8213 BACKGROUND In cpm (BKG) 4.8HNET WEIG W3) 0.0877

Ta "d < SAMPLE VOLUME In mL () 5.000 DELTA TIME(HOURS) 7.25
SR90-01 DILUTION FACTOR (DF) I

DIGEST DILUTION FACTOR (DDF) I
LIQUID SAMPLE COUNT RATE (Rs) 905.90 SR-90 EFFICIENCY FACTOR (C1) 0.4180

S at1 NWbr CRITICAL LEVEL | (Le)| 1.32 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96004094 TIME OF SEPARATION (ST) 13:45 Rmax N/A

R n DATE OF SEPARATION (SD) 05104/96 DETECTION LIMIT (Ld) 2.73
0 TIME OF COUNT (TOC) 21:00 Sr-89190 CONC In pCIIL 2.0539E-01

MXmpt. P DATE OF COUNT (DOC) 05104/96
N/A

S96TOO1208
nstrtimnt COd~ Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RSc=Lc and RS>=0 or Replace RS with Lc K RS<0

PtepaS By.RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

bCIst Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

S Anayst NOTE: Expected weight = CVA " 0.1
DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Dale COMpet&:: Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
05/07/96

AnnlysI% Dte' DETECTION
05/04/96 Sr-89/90 CONCENTRATION 2.05E-04 IJCI/mL LEVEL

01:45 PM RELATIVE COUNTING ERROR 2.1% 6.19E-07
Sam Point pCI/mL
AY-101 GRAB PERCENT CARRIER RECOVERY 87.7%

Analyst: A DPB Date: 07-May-96
Signature of Chemist: JLS Date: 5-/3 /1

SAMPLEWBI REV 1.2 2201 ONML 'j

792

1.2201 0N\CUT\SR8213.WB1

WHC-SD-WM-DP-i78. REV I
SAMPLE

05/07/96



WORKBOOK PAGE: DUP5
LA-22fl-10l /ID-I

WHC-SD-WM-DP-178, REV. I
Sr-89/90 : LA-220-1O1 (D-1).12E-.10 (-) DUP

i yp*__ __DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
DUP OTAL COUNTS (TC) 9392 GROSS WEIGHT W2) 7.1366

WkidMtS0 COUNT TIME In MINUTES (CT) 10 ARE WEIGHT (W1 )h475
8213 BACKGROUND In cpm (BKG) 4.NET WEIG(W3) 0.0891

Tet AMPLE VOLUME In mL (SS) .000DELTA TIMHOURS) (D 7.42

pSR90-01 DILUTION FACTOR (DF) 11 I4ir mm
I DIGEST DILUTION FACTOR (DDF) 1 ME_____
LIQUID SAMPLE COUNT RATE (RS) 934.40 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lo) 1.32 -90 EFFICIENCY FACTOR (C2) 0.4660

96004094 TIME OF SEPARATION (ST). 13:45 Rmax N/A

RerutwDATE OF SEPARATION (SD) 05104196 DETECTION LIMIT (Ld) 2.73
0 IME OF COUNT (TOC) 21:10 ISr-89I90 CONC In JCIL 2.0817E-1

''DATE OF COUNT (DOC) 05104/961
N/A

'tamle# *
S96T001208

nstrmIent CO fi> Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with L if RS<0

R y PR S*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA 0.1000))

C01ItI Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Alyvst |NOTE: Expected weight = CVA 0.1
DPB |Detection Levels and Less Than Values are determined from Procedure LA-508-002.

DIt& Comp z< ;Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
05 107/98

*Aaly 047777 DETECTION
05/04196 Sr-89/90 CONCENTRATION 2.08E.04 pCI/mL LEVEL

Anlsis r:
01:45 PM RELATIVE COUNTING ERROR 2.0% 6.08E-07

S.m., Poni j CIlmL

AY-101 GRAB |PERCENT CARRIER RECOVERY 89.1%

Analyst: DPB Date: 07-May-96

Signature of Chemist: JLS Date: 57/3/" 2 j
SAMPLE.WBI REV 1.2

l)22010N\OUT\SR8213.WB1

22O1ONML "I

793

05/07/96



06/06/96 08:46
A-0004-1

RUSH Page: 1

LABCORE Data Entry Template for Worklist# 9671

Analyst: P(6 -Instrument: ABOO ._ook#

Method: LA-220-101 Rev/Mod P
Worklist Comment: 0.100 - 10 - 0.100 sample size/ rerun /jls WHC-SD-WM-DP-178, REV

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

3 BLNK/BKG

4 SAMPLE S96TOO1361 0

@SR90-01 LIQUID

@SR90-01 LIQUID

@SR90-01 LIQUID

@SR90-01 LIQUID 96000257 AY-101 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96TOO1361 0 @SR90-01 LIQUID

Final page for worklist # 9671

/ Analyst ign ture Date
-At---,A;-

nys ignature Ri

e~ ($4 9

Data Enniy Comments:

S = Worklist Slor Number, R = Replicate Number, A = Aliquor Code.

794

5 DUP



worklistrad Version 0.0 04/18/96 * ,, Page:
06/07/9610:59 t/'b

LABCORE Completed RadChem Report for Worklist#: 9671

Analyst: dpb Instrument: AB12 Book# A q

Method: UAt-koL iRev/Mod \ _')R

Worklist Comment: 0.100 - 10 - 0.100 sample size / rerun / jls WHC-SD-WM-DP-178. REV I

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

LIQUID 1.23E-03
LIQUID 100
LIQUID 1.00
LIQUID 1
LIQUID 100
LIQUID 1.00

LIQUID 1
LIQUID N/A

LIQUID M/A
LIQUID N/A

LIQUID 1.96E+0

LIQUID 100

LIQUID 1.00

1.24E-3
8.79E+01
1.87E+00
4.05E-3

8.88E+01
4.15E+01
4.27E+00
1.96E+00
8.80E+01
1.49E+00
1.91E+0

8.92E+01
1.49E+00

100.813
87.900

1.870
40.500e-004

88.800
41.500
4.270

153.0e-005
0.0e+000.
0.0e+000

2.584
89.200

1.490

% Recovery
% Recovery
% Ct. Erro
uCi/mL
% Recovery

uCi/mL

BLNK/BKG
uCi/mL

% Recovery
% Ct. Error

RPD

% Recovery
% Cnt Err

Final page for worklist# 9671

Analyst Signature Date

viewer jignat re

Analyst Signature

Units shown for QC (BL K/BKG) may not reflect the actual units.

795

STD
STD
STD.
BLNK
BLNK
BLNK

BLNK/BKG
SAMPLE

SAMPLE

SAMPLE

DUP
DUP
DUP

aSR90-01
aSR90-01
2SR90-01
SSR90-01
SSRQO-O1.

@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
QSR90-01.

@SR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SRQO-01C
SR90-01E
SR90-01
SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

S96T001361
S96T001361
S96T001361
S96TO01361

S96T001361
S96T 1361

Date



WHCSD-M-D_"17BREV J ~ - 7 ~l00

WORKBOOK PAGE: STD1
Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS

DETECTOR NUMBER 12 CARRIER ADDED in mL (C\
STD TOTAL COUNTS (LC 11035 GROSS WEIGHT (V

COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (V
9671 BACKGROUND in cpm (BK.G) 1.1 NET WEIGHT (V

SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) ([
SR90-01 DILUTION FACTOR (DF) I

DIGEST DILUTION FACTOR DDF 1

LIQUID SAMPLE COUNT RATE (Rs) 1102.40 SR-90 EFFICIENCY FACTO (
CRITICAL LEVEL (L-) 0.63 Y-90 EFFICIENCY FACTOR

96005839 TIME OF SEPARATION (ST) 23:50 Rmax
DATE OF SEPARATION (SD) 06106/96 DETECTION LIMIT

0 TIME OF COUNT (TOC) 07:20 Sr-89/90 CONC. in CiIL
DATE OF COUNT (D0C) 06107/96

NIA TANDARD BOOK # 9B56
STANDARD VALUE in pCilmL 1.2252E-03

WL9671!

71 WB2 7 811 4

MCB-

JLS

DPB

06107/96

STANDARD

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) . Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>0 OR REPLACE RS WITH Lc IF RS<

RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)* 24) + (TOC - ST) / 100

06106/96 Sr-89/90 CONCENTRATION 1.24E-03 pCi/mL

11:50 PM RELATIVE COUNTING ERROR 1.9%

A-aM pqont .I-

AY-101 GRAB PERCENT CARRIER RECOVERY 87.9%

DETECTION
LEVEL

1.53E-06
pCi/L

A nalyst: DPB Date: 07-Jun-96

Signature of Chemist: JLS Date: h fI &
STANDARD WB1 REV 12 C-/2201ONML

796

I Q22010N\OUT\9671WB1 606107/96



WORKBOOK PAGE: BLANK2
LA-220-101 1 D-1 Sr-89190 : LA-220-101 (D-1)

WHC-SD-WM-DP-178, REV.

DETECTOR NUMBER
BLNK OTAL COUNTS TC

COUNT TIME in MINUTES CT
9671 BACKGROUND In cpm (BKG)

SAMPLE VOLUME In MIL (SS

SR90-01 DILUTION FACTOR (DF)
DIGEST DILUTION FACTOR (DDF)
SAMPLE COUNT RATE (Rs) 3.6

^ niCRITICAL LEVEL (LC

96005839 ITME OF SEPARATION (SI

DATE OF SEPARATION (_@Lj

0 TIME OF COUNT TC
. DATE OF COUNT (DOC

, 102 (E-3), 104

In uCI/L
(LAl NA1.35

4.0466E+00 11

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89190 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS'*0 or Replace RS with Lc if RSeO
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG - CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight= CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06/06196 Sr-89190 CONCENTRATION 4.05E-03 pCI/mL

11:50 PM RELATIVE COUNTING ERROR 41.5%

-i .61io
AY-1i1 GRAB: IPERCENT CARRIER RECOVERY 88.8%

DETECTION
LEVEL

1.52E-03

pCIlmL

1 2201 ONNOUTW671I.WB1

NIA

WLS671:

MCB

JLS

0PB8

06/07196
Aniily Wb90 6

Analyst: DPB Date: 07-Jun-96

Signature of ChemIst; ZJLS Date: u l [
BLANK.WB1 REV 1.2 2010NML

-1) BLNK

CARIERADDD n mL CA .0
GROSS WEIGHT (W2) 700

TARE WEIGHT (W1) I.19720
NET WEIGHT (W3)1 0.0888
DELTA TIME HOR D)7.83

SR-90 EFFICIENCY FACTOR (C1) 0.4180
Y-90 EFFICIENCY FACTOR C2 0.4660

LIQUID

06/07196



WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90: LA-220-101

WHC-SD-WM-DP-178, REV.
(D-1), 102 (E-3), 104 (D-1)

II~- - --- I II

JETECTOR NUMBER
SAMPLE TOTAL COUNTS

COUNT TIME In MINUTES (CT
9671 BACKGROUND In cpm (BKG

SAMPLE VOLUME In mL (SS
SSR90-01 DILUTION FACTOR (DF

LIQUID
IIIIGEST DILUTION FACTORIGETDLUINFAT
SAMPLE COUNT RATE

(DDF)
(Rs)

ARRIER ADDED In MIL
SAMPLE

(CVA) 1k00O
WEIGHT L-(W2) .

WEIGHT
WEIGHT

(will .0725
0.0880

f L.J iF

I(W3)
TA TIME 1HOURS t I TIlt -On

~1
1727.90 SR-90 EFFI ±NCY FACTOR 1) 0.4150

21 04660
96005839 TME OF SEPARATION (ST) 235/ RmaxA

DATE OF SEPARATION (SD) 06/0Ld9* DETECTION LIMIT .9d61.35
0 IME OF COUNT _(TOC) 07:50 Sr-89/90 CONC In pCIIL 1.9566E+03

DATE OF COUNT (DOC) 00/07106
NIA

S96T001361
000 Sample Count Rate (Rs) = (Totall Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

W6279411: Sr-89190 CONC in pCiIL Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64,2*DT)))*SS*REC*2220000)

MCD NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
I Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

DPS Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

DETECTION
06106198 Sr-89190 CONCENTRATION 1.96E+00 pClmL LEVEL

11:50 PM RELATIVE COUNTING ERROR 1.5% 1.53E-03

sampli~odtuI nt pCi/mL
AY-101 GRAB PERCENT CARRIER RECOVERY 88.0%

Analyst: DPB Date: 07-Jun-96

Signature of Chemist: . JLS Date: h/II5(,.
SAMPLE.WB1 REV 1.2 L_1 2201ONML

793

I \22010NOUT9671WB1

IInCr.A. CLICI T 1 n Lc i n CUrrIE~V CAP1flC r i

06107M9

I
:

-.



WORKBOOK PAGE: DUPS
LA-220-101 / D-1 Sr-8

DETECTOR NUMBER
DUP OTAL COUNTS -TC :7

COUNT TIME In MINUTES (CT)
9671 BACKGROUND In cpm (BKG)

SAMPLE VOLUME In mL SS 0.1
SR90-01 DILUTION FACTOR DF

OIrGEST DILUTION FACTORJ DDF
LIQUID

II- I - ~It
ICRITICAL LEVEL (LcI

12.30 SR-90 EFFICIENCY FACTOI
0.63 tV-90 EFFICIENCY FACTOR

t (C1) 0.4 180
I (C2) II 0.4660

96005839 TIME OF SEPARATION (ST) 23:50 Rmax NIA
DATE OF SEPARATION (SD) ,06/0& DETECTION LIMIT __ Ld, 1.35

0 TIME OF COUNT (TOC) 09:4 Isr-89/90 CONC In pCI/L 1.9144E+03

DATE OF COUNT (DOC) 00/07/00
NIA

S96TOO1361
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W82h11 ~ Sr-S/SO CONC in pCi/L ReplaceRS with RM-AX if RS<Lc and RS-=0 or Replace RS with Lc if RS<O

RS*DF*DDF/((C1+C2*(i-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
<CB NOTE: 64.2 =Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG CT)*1.96)
JL$ Percent Carrier Recovery = (Net Weight/ Expected weight) * 100

NOTE: Expected weight = CVA * 0. 1
DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.

/D C Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

_________________________DETECTION

06106190 Sr-89/90 CONCENTRATION 1.91 E+00 pCI/mL LEVEL

11:60 PM RELATIVE COUNTING ERROR 1.5% 1.51E-03

___ __ __ ___ __ __ pCI/mL
AY-101 GRAB PERCENT CARRIER RECOVERY 89.2%

Analyst: DPB Date: 07-Jun-96

Signature of Chemist: JLS Date: 7 A
SAMPLEWB1 REV 1.2

I\22010N\OUT\9671.WB1

U 2201ONML

799

06/07/96

WHC-SD-WM-DP-178, REV, 1
9/90 : LA-220-101 (D-1 1, 102 (E-3), 104 (D-1) [-1

SAMPLE COUNT RATE



06/21/96 03:17
A -0004-1

WHO-SD-WM-DP-178, REV /
LABCORE Data Entry Template for Worklist# 10170

Analyst: %\-jInstrument: ABOO /?- Book#

Method: LA-220-101 Rev/Mod b
Worklist Comment: AY-101 @SR90-01 Determine SS using ludlum.

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 SAMPLE S96T003467 0 A @SR90-01 SOLID 96000210 AY-101 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

4 DUP S96T003467 0 A @SR90-01 SOLID

An-y t Signature

Final page for worklist # 10170

Date A lyst 'gnature /a136

I)ta Entry Comients:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

8G0

Page: 1



worklistrad Version 0.0 04/18/96
06/24/9613:05

Page: 1
WHC-SD-WM-DP-178, REV

LABCORE Completed RadChem Report for Worklist#: 10170

Analyst: akl Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: AY-101 @SR90-01 Determine SS using ludlum.

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

SOLID
SOLID
SOLID:

SOLID
SOLID

SOLID

SOLID

SOLID
SOLID

SOLID
SOLID

SOLID

1.22E-03
100

1.00
10

100
1.00

N/A

N/A

N/A
4.69E+3

100
1.00

1.16E-3
9.16E+01
1.94E+00
<4.76E-1

9.13E+01
3.18E+02
4.69E+03
9.07E+01
5.50E-01

4.52E+3

9.09E+01
6.80E-01

95.082
91.600

1 .940

91.300
318.000

647.0e-003
0.Oe+000
O.Oe+000

3.692
90.900
0.680

% Recovery

% Recovery
% Ct. Erro

uCi/g

% Recovery

uci/g

uci/g

% Recovery

% Ct. Error
RPD

% Recovery

% Cnt Err

Final page for worklist# 10170

Analyst Signature Date Analyst Signature

"viewerignatuf'e Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

3(C

STD

STD
STD
BLNK-PREP

BLNK-PREP
BLNK-PREP

SAMPLE
SAMPLE

SAMPLE

DUP
DUP

DUP

SSR90-01
&SR90-01
BSR90-01.
2SR90-01

BSR90-01

@SR90-01
BSR90-01

SSR90-01
BISR9O-01

@SR90-01
aSR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90- 01E

S96T003467
S96T003467
S96T003467
S96T003467
S96T003467
S96T003467

Date

I



WORKBOOK PAGE: STD1
WHC-SD-WM-DP-178, REV. I

Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD

DETECTOR NUMBER 12 CARRIEdR ADDED in mL (CVA) 1.000
STD OTAL COUNTS (TC) 10273 GROSS WEIGHT (W2) 7.3291

OUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.2375
10170 BACKGROUND in cpm (BKG) 1.9 NET WEIGHT (W3) 0.0916

SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 3.58
SRS0-01 DILUTION FACTOR (DF) 1 _ _

DIES DILUTION FACTOR DDF 1____

LIQUID AMPLE COUNT RATE (Rs) 1025.40 SR-90 EFFICIENCY FACTO (Cl) 0.4 180

CRITICAL LEVEL (Lc) 0.83 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96006400 IME OF SEPARATION (ST) 13:50 Rmax NIA

DATE OF SEPARATION (SD) 06121196 DETECTION LIMIT (Ld) 1.756

0 IME OF COUNT (TOC) 17:25 Sr-89/90 CONC. in pCi/L 1.1574E+05
DATE OF COUNT (DOC) 06121196

N/A TANDARD BOOK # 9B56
STANDARD VALUE in pCilmL 1.2240E-03

w110170

W127811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RSC=LCAND RS>=0 OR REPLACE RS WITH Lc IF RS<O

MCB RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

JLS Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
AKL NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
06124196 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
06121196 Sr-89/90 CONCENTRATION 1.16E-03 pCilmL LEVEL

03:30 PM RELATIVE COUNTING ERROR 1.9% 1.98E-06
a W~dintpCiIL

AY-101 GRAB PERCENT CARRIER RECOVERY 91.6% p____

[nalyst: AKL Date: 24-Jun-96

ISignature of Chemist: ( A3 1 Date; L( I , pv
STANDARD.W1 REV 2.0 2 10NML

802

06/24/96 10:13:36I:\22010N\OUT\10170.WB1



WHC-SD-WMDP-178, REV,
WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP TOTAL COUNTS (TC) 23 GROSS WEIGHT (W2) 7.3164

jt COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.2241
10170 BACKGROUND in cpm (BKG) 1.9 NET WEIGHT (W3) 0.0913

SAMPLE VOLUME in mL (SS) 0.100 DELTA TIME (HOURS) (DT) 3.83
SR90-01 DILUTION FACTOR DF 101

M111MMJI DIIGEST FACTOR (gIL) I(D gIL 3.13
SOLID AMPLE COUNT RATE (Rs) 0.40 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

Ff CRITICAL LEVEL (Lc) 0.83 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96006400 IME OF SEPARATION (ST) 13:50 Rmax 1.29

DATE OF SEPARATION (SD) 06/21/96 DETECTION LIMIT (Ld) 1.75
0 IME OF COUNT (TOC) 17:40 Sr-89/90 CONC in pCilg < 4.7597E-01

DATE OF COUNT (DOC) 06/21/96
N/A

WL10170
Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wi) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

AKL Detection Levels and Less Than Values are determined from Procedure LA-508-002.
P' Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06124196

DETECTION
06/21/96 Sr-89/90 CONCENTRATION < 4.76E-01 pCi/g LEVEL

LESS THAN Value was Determined from Rmax.
03:30 PM RELATIVE COUNTING ERROR 317.6% 6.44E-01

pCi/g
AY-101 GRAB PERCENT CARRIER RECOVERY 91.3%

Analyst: AKL Date: 24-Jun-96
Signature of Chemijf-C\. . d LS Date: / I )u

BLANK.WB1 REV 2.0 2 ONML>

803

1:2201 0NOU'l101 70.WB1

I

06/24/96 10:13:39



WHC-SD-WM-Dp78, REV
WORKBOOK PAGE: SAM3
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D1) r SAMPLE

a DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE OTAL COUNTS (TC) 126996 GROSS WEIGHT (W2) 7.3273

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.2366
10170 BACKGROUND in cpm (BKG) 1.9 NET WEIGHT (W3) 0.0907

SAMPLE VOLUME in mL (SS) 0.100 DELTA TIME (HOURS) (DT) 4.08
SR90-01 DILUTION FACTOR DF 101 F

DIGEST FACTOR (g/L) (D g/L 3.1 -
SOLID SAMPLE COUNT RATE (Rs) 12697.70 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lc) 0.83 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96006400 TIME OF SEPARATION (ST) 13:50 Rmax N/A

DATE OF SEPARATION (SD) 06/21/96 DETECTION LIMIT 1.75
0 TIME OF COUNT (TOC) 17:55 Sr-89/90 CONC in pCi/g 4.6898E+03

DATE OF COUNT (DOC) 06121/96
ACIDIG01

S96T003467
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1 .96
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
AKL Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
06124/96

___________ DETECTION
06/21196 Sr-89/90 CONCENTRATION 4.69E+03 pCilg LEVEL

03:30 PM RELATIVE COUNTING ERROR 0.6% 6.47E-01
41 mp*ftM~nt pCilg
AY-101 GRAB PERCENT CARRIER RECOVERY 90.7%

Analyst: AKL Date: 24-Jun-96
jSignature of Chemist: LS S Date: / I

SAMPLE.WB1 REV 2.0 t) 22010Ni

804
1:\22010N\OUT\10170.WB1

I

06/24/96 10:13:42



WORKBOOK PAGE: DUP4
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

WHC-SD-WM-DP-178, REV I
DUP

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA)j 1.000

DUP OTAL COUNTS (TC) 83193 GROSS WEIGHT (W2) 7.2806

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.1897

10170 BACKGROUND in cpm (BKG) 1.9 NET WEIGHT (W3) 0.0909
AMPLE VOLUME in mL (SS) 0.100 DELTA TIME (HOURS) (DT) 4.25

SR90-01 DILUTION FACTOR DF 101 R'
)IGEST FACTOR(g/L) (DgIL 2 1

SOLID AMPLE COUNT RATE (Rs) 8317.40 SR-90 EFFICIENCY FACTOR (C1)j 0.4180

CRITICAL LEVEL (Lc) 0.83 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96006400 IME OF SEPARATION (ST) 13:50 Rmax N/A

DATE OF SEPARATION (SD) 06/21/96 DETECTION LIMIT (Ld) 1.75

_ __IME OF COUNT (TOC) 18:05 Sr-89190 CONC in pCilg 4.5166E+03

DATE OF COUNT (DOC) 06121/96
ACIDIG01 1

596T003467
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89190 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*(Dg/L)*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

JLS Percent Carrier Recovery = (Net Weight ! Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

AKL Detection Levels and Less Than Values are determined from Procedure LA-508-002.
;m Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06/24196
DETECTION

06121196 Sr-89/90 CONCENTRATION 4.52E+03 pCilg LEVEL

03:30 PM RELATIVE COUNTING ERROR 0.7% 9.51E-01
BamplePointpCi/g

AY-101 GRAB PERCENT CARRIER RECOVERY 90.9%

Analyst: AKL Date: 24-Jun-96

iSignature of Chemist: ' Date: L t /, 15I,
SAMPLEWB1 REV 2.0 ') 22010NML

06/24196 10:13:45

805

I:\22010N\0UT\10170.WB1



WHC-SD-WM-DP-178, REV

FOLLOWING ANALYSES WERE
RERUN.
DATA

THEY ARE INCLUDED IN THE
PACKAGE BUT THE RESULTS

HAVE NOT BEEN REPORTED IN THE
FINAL SUMMARY REPORTS.

i

THE



04/09/96 12:27
A-0004-1

WHC-SD-WM-DP-178, REV. I

LABCORE Data Entry Template for Worklist# 7088

Analyst: Ai nstrument: AB0O /0 Book# qfM
Method: LA-220-101 Rev/Mod t -h'4

Worklist Comment: CAY-1 GRA & C-' GRAB: DET. SAMP. SIZE USING LUDLUM. Ic

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE S96T001361 0 @SR90-01 LIQUID 96000257 AY-101 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T001361 0 @SR90-01 LIQUID

6 SAMPLE S96T001566 0 @SR90-01 LIQUID 96000174 C-106 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S96T001566 0 @SR90-01 LIQUID

Anal Sign ture Date

Final page for worklist # 7088

Analyst Signature D/At

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

807

Page: 1



:30 WHC-.SD-WM-DP- 178 REV, I
LABCORE Completed Worklist Report for Worklist# 7088

04/10/96 10

Analyst: jds Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: AY-101 GRAB & C-L'I G1AB: DET. SAMP. SIZE USING LUDLUM. ic
Seq- TlT &i

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STDt
STD
STD
BLNK

BLNK
BLNK

BLNK/BKG
SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP
SAMPLE
SAMPLE
SAMPLE

DUP
DUP
DUP

S96T001361
S96T001361
S96T001361
S96T001361
S96T001361
S96T001361
S96T001566
S96T001566
S96T001566
S96T001566
S96T001566
S96T001566

8SR90-01

@SR90-01
@SR90-01
@SR90-01

9SR90-O1
@SR90-01
@SR90-01
@SR90-01

@SR90-01
@SR90-01
@SR90-01
&SR90-01
aSR90-01
@SR90-01

@SR90-01
@SR90-01
@SR90-01
SSR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01 E
SR90-01
SR90-01C
SR90-01E

LIQUID
LIQUID
LIQUID
LI QIU ID
LIQUID
LIQUID
LIQUID
LIQUID

LIQUID
LIQUID

LI1QUID

LIQUID
LIQUID
LIQUID
LIQUID
LIQUID

LIQUID

LIQUID
LIQUID

1.23E-03

100
1.00

1

100
1.00

1
N/A
N/A
N/A
5.63E-1

100
1.00

N/A
N/A
N/A

6.39E-2
100

1.00

1. 19E -3
8.84E+01
1.84E+00

1.16E-2

9.30E+01
3.85E+01
2.77E+00
5.63E-01
9. 11E+01
3.86E+00
5.48E-1

9.21E+01
3.89E+00
6.39E-02
8.59E+01
3.65E+01
8.86E-2

8.69E+01
2.84E+01

96.750
88.400

1.840
1.000e-002

93.00 0
38.500
2-770

4.730e-003
1.000e-004

0.000
2.700

92.100
3.890

2.400e-002
1.000e-004

0.000
32.390
86.900
28.400

% Recovery
% Recovery
% Ct. Error
uCi/mL

% Recovery
% Ct. Error
uCi/mL

uCi/mil
% Recovery
% Ct. Error
RPD

% Recovery
% Ct. Error

uCi/mL

% Recovery
% Ct. Error

RPD
% Recovery
% Ct. Error

Final page for worklist# 7088

Analyst Signature Date

Reviewer hijature

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

808

Date

Page: Iworklistdata Version 0. 0 05/16/95

Date



WORKBOOK PAGE: STD1 WH-
Sr-89190 : LA-220-101 (D-i102(-) 0 Di

SD-WM-DP-178, REV,
LIQUIDS STANDARD

' DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA). . 00
STD TOTAL COUNTS (TC) 11388 GROSS WEIGHT (W2) 7.3239

WktI4 . COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.2355
7088 BACKGROUND in cpm (BKG) 3.1 NET WEIGHT (W3) 0.0884

- f4j.t Ca r SAMPLE VOLUME in mL (SS) DELTA TIME (HOURS) QT 14.87
pSR90-01 DILUTION FACTOR (DF) 1 Zk

. Matr+ DIGEST DILUTION FACTOR DDF 1
LIQUID SAMPLE COUNT RATE (Rs) 1135.70 SR-90 EFFICIENCY FACTO (C1) 0.4180

SatchN dtt CRITICAL LEVEL (Lc) 1.06 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002801 TIME OF SEPARATION (ST) 14:20 Rmax N/A

$1 ttt DATE OF SEPARATION (SD) 04109196 DETECTION LIMIT (Ld) 2.21
0 TIME OF COUNT (TOC) 05:12 Sr-89190 CONC. In pCiJL 1.1881E+00

_AAA___P__p DATE OF COUNT (DOC) 04110/96
N/A STANDARD BOOK # .B56.

$ampl # STANDARD VALUE in pCilmL 1.2298E-03|
WL7088

1nstruI.1*t Cod..
WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Preare B Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RSC-LcAND RS'=0 OR REPLACE RS WITH Lc IF RS<O

MCB RS-DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
Cbhemits~t NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

SLF Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
'AnlyS1 X .Percent Carrier Recovery = (Net Weight / Expected weight) * 100

JDS NOTE: Expected weight = CVA * 0.1
flate Comp ee Detection Levels and Less Than Values are determined from Procedure LA-508-002.

04/10/96 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
AnafT.sOute DETECTION

04/09/96 Sr-89190 CONCENTRATION 1.19E.03 pCImL LEVEL
Analysis Thi

02:20 PM RELATIVE COUNTING ERROR 1.8% 2.31 E-06
$ampibe Point pCi/L
AY-101 GRAB PERCENT CARRIER RECOVERY 88.4%

Analyst: JDS Date: 10-Apr-96

Lpinature of Chemist: SLF Date:
STANDARD.W81 REV 1.2 2261ONML V

809

I:\22010N\OUT\SR7088.WB1 04/10/96



WHC-SD-WM-DP-178. REV. /
WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (ID-) 102 (E-3), 104 (D-1) BLNK

Tps DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
BLNK TOTAL COUNTS (TC 86 GROSS WEIGHT (W2) 7.a315

. .. ... COUNT TIME In MINUTES JCTl 1 ARE WEIGHT (W1) 7.2385

7088 BACKGROUND In cpm (BK) 3.1 NET WEIGHT (W3) 0.0930
SAMPLE VOLUME In mL !) 1.000 DELTA TIME HOURS 15.17

OSR90-01 DILUTIONFACTOR (DFl 2121'
M~rkF~~$DIGEST DILUTION FACTOR 129!) 1

LIQUID SAMPLE COUNT RATE (Rs) 5.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180

#dTNUMntm, CRITICAL LEVEL 'Lc) 1.06 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002801 IME OF SEPARATION 14:20 RIax N/A

f1tun DATE OF SEPARATION (_D)| 04109196 DETECTION LIMIT Ld 2.21
0 TIME OF COUNT (LoC) 05:30 Sr-89/90 CONC In IJCI/L 1.1569E+01

SairtpMePtep DATE OF COUNT _DOC' 04/10196
N/A

WL7OBB
1tI WL7088 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RScO

.r4rd RS'DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight)* 100
aly. NOTE E Expected weight = CVA * 0.1

JDS Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Dat Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) /100

04/10/96
ns DETECTION

04/09/96 Sr-89/90 CONCENTRATION 1.16E-02 pCI/mL LEVEL

02:20 PM RELATIVE COUNTING ERROR 38.5% 4.65E-03
S AiM Peitt H pCil
AY-101 GRAB |PERCENT CARRIER RECOVERY 93.0%

Analyst: JDS Date: 10-Apr-96
Signature of Chemist: SLF Date: o 4

BL ANK.WB1 REV 1.2 2261dNML

se0

l\22010N\0UT\SR7088.WB1 04/1 D96



WORKBOOK PAGE: SAM4
L.A-220-lfll / Dl-1

WHC-SD-WM-DP-178, REV.

Sr-89/90 :LA-220-1O1 (D-1), 102 (E-3,10 D-) SAMPLE

Typl 'DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

SAMPLE TOTAL COUNTS (TC) 2668 GROSS WEIGHT (W2) 7.3414

Warl(Ustr COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7.2503

7088 BACKGROUND In cpm (BKG) 3.1 NET WEIGHT (W3) 0.0911

SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS} [DT) 15.75

@SR90-01 DILUTION FACTOR (DF) 2121
~Kd~i<~.,DIGEST DILUTION FACTOR (DDE)I

LIQUID SAMPLE COUNT RATE (Rs) 263.70 SR-90 EFFICIENCY FACTOR (C1) 0.4180

7BtN756 tnb CRITICAL LEVEL (LY) 1.06 -90 EFFICIENCY FACTOR (C2) 0.4660
96002801 TIME OF SEPARATION (ST) 14:20 Rmax N/A

'DATE OF SEPARATION (SD) 04/09/96 DETECTION LIMIT (Ld) 2.21

0 |_TIME OF COUNT (TOC) 06:05 Sr-89/90 CONC In yCI/L 5.6339E+02

S7 mp e DATE OF COUNT (DOC) 04110/96
NIA

S96T001361
instrwmenl Code Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89190 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RSO

'Pcepo4 tV KRS*DF*DDFI((C 1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*REC2220000)
MCD NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC -KG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
.A .y t. NOTE Expected weight = CVA * 0.1

JDS . Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Dtat ComtplteK% |Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST)/ 100

04/10/96
Aalys0s ate |DETECTION

04/09/96 Sr-89/90 CONCENTRATION 5.63E-01 pCIlmL LEVEL
sii in

02:20 PM RELATIVE COUNTING ERROR 3.9% 4.73E-03
Samp__eP__n_ JpCIlmL
AY-101 GRAB PERCENT CARRIER RECOVERY 91.1%

Analyst: 4 f A JDS Date: 10-Apr-96

Signature of Chemist: SLF Date: 1 / 7
SAMPLE.WB1 REV 1.2 2201ONML

1:\22010N\OUTZSR7088.WB1 M41096



WORKBOOK PAGE: D
LA-220-101 / D-1

WHG-SD-WM-DP-17& REV I
UPS

DUP
Tp DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

DUP TOTAL COUNTS (TC) 2632 GROSS WEIGHT (W2) 7.3442
WorKUW COUNT TIME In MINUTES (CT) 10 TARE WEIGHT 1 7.2521

7088 BACKGROUND In cpm BKG) 3.1 NET WEIGHT (W3) 0.0921
T.. C ' l SAMPLE VOLUME In MIL (SS) 1.000 DELTA TIME {HOUR D 10.17

SR90-01 DILUTION FACTOR (DF) 2121
I |DIGEST DILUTION FACTOR (DDF) 11

LIQUID SAMPLE COUNT RATE (Rs) 260.10 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
-Batch NmbeT~ lCRITICAL LEVEL (Lc) 1.06 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96002801 TIME OF SEPARATION (ST) 14:20 Rmax NIA
........ ...0011 DATE OF SEPARATION (SD) 04109t96 DETECTION LIMIT (Ld) 2.21

0 iTIME OF COUNT (TOC) 06:30 Sr-89/90 CONC In pCIL 5.4770E+02
mpe Prep.DATE OF COUNT (DOC) 04110/96

N/A
$Sampis # ..

S96T001361
instrUtent Code Sample Count Rate (Rs) =(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/L |Replace RS with RMAX if RS<-Le and RS>-O or Replace RS with Le if RS<0

Ptepaedy. RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Canier Recovery ((W2-W1) / (CVA 0.1000))

Chemist |Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) *100

Annlyst |NOTE Expected weight = CVA * 0.1
JDS Detection Levels and Less Than Values are determined from Procedure LA-508-002.

D~a tCompltte .Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
04/10/96

Anltysw, DAte P DETECTION
04109196 . Sr-89/90 CONCENTRATION 5.48E-01 pCIlmL LEVEL

Anay.Time
02:20 PM .RELATIVE COUNTING ERROR 3.9% 4.66E-03

Sami*pl Poifl IpCImL
AY-101 GRAB PERCENT CARRIER RECOVERY 92.1%

Analyst: A I A JDS Date: 10-Apr-96

Signature of Chemist: SLF Date: 7(O0 9,
SAMPLE.WB1 REV 1.2 22010NML V

I:\22010N\OUT\R7088WB1 /

Sr-89/90 : LA-220-101 ID-1), 102 (E-3), 104 (D-1)

04/11 /96



J?'?Oa,'96 14:47
A -(004-1

WHC-SD-WM-DP-178, REV. )
LABCORE Data Entry Template for Worklist# 6801

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

Book# /f____PV Lj Instrument: AMOl / 3

LA-953-103 Rev/Mod

Comment: Determine sample size using ludlum. new

Sample# R A Test Matrix

@AM24101 LIQUID

@AM24101 LIQUID

S96T001263 0 @AM24101 LIQUID 9
Analytes Requested: AM24101 , AM24101E, AM2

S96T001263 0 @AM24101 LIQUID

S96T001264 0 @AM24101 LIQUID 9
Analytes Requested: AM24101 , AM24101E, AM2

S96T001264 0 @AM24101 LIQUID

S96T001265 0 @AM24101 LIQUID 9
Analytes Requested: AM24101 , AM24101E, AM2

S96T001265 0 @AM24101 LIQUID

Final page for worklist # 6801

Analyst Signature Date na t ,e ate

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A == Aliquot Code.

813

Page: I

roup# Project

96000210 AY-101 GRAB
410 1T

6000210 AY-101 GRAB

410 IT

6000210 AY-101 GRAB
4101T



worklistdata Version 0.0 05/16/95 Page:
04/02/96 14:05 WHC-SD-WM-DP-178, REV, I

LABCORE Completed Worklist Report for Worklist# 6801

Analyst: akl Instrument: AB13 Book# /L B
Method: L 4-2S3-/c3 Rev/Mod A- 

Worklist Comment: Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD
STD

ELNK

RLNEC

BLN

SAMPLE
SAMPLE
SAMPLE

DUP

DUP

DUP

SAMPLE
SAMPLE
SAMPLE

DUP

DUP

DUP

SAMPLE
SAMPLE
SAMPLE

DUP

DUP

DUP

S96T001263
S96T001263
S96T001263

S96T001263
$96T001263

S96T001263
5967001264
S96T001264
S96T001264
5967001264
S96T001264
S96TO01264
S96TO01265
S96TO01265

S96TOO1265

S96TO01265
S96T001265
S96TO01265

@A124101
@1M24101
@OA24101

@AM24101
@AX24101
@AM24101
@OA24101
@AM24101
@AM24101

@AM24101
@AM24101
@AM24101
@A124101
@AM24101
@AX24101
@AM24101
@AM24101
@1M24101
@AM24101
@AM24101

@AM24101
@AM24101
@AM24101

@AM24101

AM24101

AM24101T

AN24101 B
AM24101

AM24101T

AM24101E

AM24101

A124101E

A1424101T

AM24101

A124101T

AM24101 B

A124101

AM2410 lB

AM24101T

1M24101

AM24101T

1M24101E

A124101

AM24101E

AM24101T

AM24101

AM24101T

AM24101E

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID
LIQUID

LIQUID

LIQUID

LIQUID
LIQUID

LIQUID

LIQUID

3.07E-02

100.

1.0

1

100.0

1.0

N/A
N/A

N/A

3.72E-3

100.0

1.0

N/A

N/A

N/A

3.30E-3

100.0

1.0

N/A

N/A

N/A

3.55E-3

100.0

1.0

2. S1E-2

9.16E.01

1.63E+.00

,1. 14E- 3

8. 51E+01

5. 01E+00
3.72E-03

2.41E+00

9. 04+01
3 . 94E- 3

8.17E+01
2. 33E+00

3.30E-03

2.71E+00

8.38E+01
3.56E-3

9.07E+01

2.36E+00

3.55E-03

2. 62E+00

9.00E+01

3.38E-3

8. 51E+01

2.43E+00

81.760

91.600

1.680

85.100
5.010

1.250e-003

0.000

1.000e-007
5.740

81.700

2.330

1.400e-003

0.000

1.000e-007

7.580

90.700

2.360

1.220e-003

0.000

1.000e-007

4.910

85.100
2.430

% Recovery

% Recovery

% Ct. Error

uCi/mL

% Recovery

% Ct. Error

uCi/,L

% Ct. Error

Recovery

RPD

% Recovery

% Ct. Error

uci/L
Ct. Error

Recovery

RPD

% Recovery

% Ct. Error

uCi/mL
% Ct. Error

% Recovery

RPD

% Recovery

% Ct. Error

Final page for worklist# 6801

Analyst Signature Date

ev wer gnature

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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Date

DateI



WHC-SD-WM-DP-17g RFV I
WORKBOOK PAGE: STD1
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID STD

| Date Counted |MAR-31-06 Am 241 AEA Frac. (C241) 0.538
STD Sample Volume in mL (SS) 1.000 Am 243 AEA Frac. (C243) 0.368

4jfl@(#1|Eb Sample D.F. (DF) 101 Cm 243/244 AEA Frac. (Cm) 0
6801 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 9924

St. Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.17

t 6 % Am-243 Tracer Value (dpmlmL) 7550.4Am 241 cpm 69.55
LIQUID Detector Number 13 Am 243 cpm 47.59

I' , 4 Detector Efficiency (DetEff) 0.3163||Cm 2431244 cpm 0
96002502 Standard Book No 104B43 AEA Count Time (mini 480

Standard Value In yCilmL 0.03067 Am 241 PCIL = 2.5110E+01
0 Cm 2431244 PCIL = < 2.5470E+00

NIA
Am-241 pCIlL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mUL)) i (C243 - SS * (2220000dpm/pCi))

W116801 Cm-243i244 pCi/L = (Cm * Am-243 Tracer Value - SPKV * DF * DDF * (1 OOOmLfL)) I (C243 - SS - (2220000dpm/pCi))

Relative Counting Error= Square Root of [(II(Am-243 cpm - min)) + (1 /(Am-241 orCm-243/244 cpm* min))] * 1.96* 100

P epared~y Am 243 Tracer Recovery = (Total AT Counts / TC -Bkg)- (IlDetEff) * C243 * 100/ Am-243 Tracer Value * SPKV

CJO

JR.. Am 241 pCilmL = 2.51E-02 DETECTION

nayt 2 Relative Counting Error = 1.7% LEVELS
AKL in pCilmL

NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241
401196 Cm 2431244 pCilmL < 2.55E.03 2.55E-03
A Is ,t Relative Counting Error = 100.0% Cm 243/244

03/29/96 Am 243 Tracer Recovery = 91.6% 2.55E-03
Am

12:.30 PM|

AY4101

Analyst: ftnn AKL Date: 04/01/96

Signature of Chemist: JFR Date:
STANDARD.WB1 REV 1.2

I \953103\OUTAM6801 WB1

> 953103ML

815

D4101/96

j



WHC-SD-WM-DP-178, REV
WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID BLNK
Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.034

BLNK Sample Volume in mL (SS) 1,000 Am 243 AEA Frac. (C243) 0.883
"-:1, Sample .F. (DF) 101 Cm 243124 AEA FraC. (Cm) 0

6801 Tracer Volume In mL SPKV) 0.050 Total AT Counts.. .3459
4< M M Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30

M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.17
' % .Am-243 Tracer Value (dpmfmL) 7550.4 Am 241 cpm 3.31

LIQUID Detector Number 13 Am 243 cpm 86.57
fl ' Detector Efficiency (DetEff} 0.3163 Cm 24324 cpm 0

96002502 AEA Count Time (min) 480
Am 241 pCIIL = < 1.1424E+00

0 Cm 243244 pCI/L = < 1.1424E+00

f A m Am-241 pCi/L=(C241 *Am-243 Tracer Value'SPKV *DF DDF(1O00mLL))/(C243' SS (2220000dpm/pC))
WLMSS.. Cm-2431244 pCi/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL-L)) / (C243 * SS * (2220000dpm/pCi))

WB27810 Relative Counting Error = Square Root ol [(I/(Am-243 cpm * mm)) + (11 (Am-241 or Cm-243/244 cpm * min))] * 1.96 100
Prmpaed By Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) C243 100 / Am-243 Tracer Value * SPKV

Chi NOTE: Am-241 Result is a LESS THAN Value.
JFR Am 241 pCilmL - < 1.14E-03 DETECTION

4QQy4t Relative Counting Error = 5.0% LEVELS
AKL in pCi/mL

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
04I01196 Cm 2431244 pCi/mL < 1.14E-03 1.14E-03

,"AnaI Da tflfr, Relative Counting Error = 100.0% Cm 2431244
03129t96 Am 243 Tracer Recovery = 85.1% 1.14E-03

12:30 PM
S.Oamnple Pint.

AY-101

Anatyst: AKL Date: 04/01/96

iSignature of Chemist - JFR Date:
BLANK.WB1 REV 1.2 95S103MLV

SIG

I \953103\QUTAM6801 WB1 D4/01/96



WHC-SD-WM-DP-178. REV I
WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

/' / Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.164
SAMPLE Sample Volume in mL (SS).. 1.000 Am 243 AEA Frac. (C243) 0.758

t q& K Sample D.F. (DF) 101 Cm 2431244 AEA Frac. (Cm) 0
6801 Tracer Volume in mL (SPOKV) 0.0so otal AT Counts 4270

7 |2 Digest D.F. (DDF) 1.000 T Count Time (min) (TC) 30
M24101 Tracer Book No. 118843 Background in cpm (Bkg). 0.17

.4. 4 '2P4§ Am-243 Tracer Value (dpmImL) 7550.4Am 241 cpm 16.7
LIQUID Detector Number 13 Am 243 cpm 77.6

1Detector Efficiency (Deff} 0.3163|Cm 2431244 cpm 0
96002502 D|AEA Count Time (mi) 480

Am 241 pCi1L = 3.7161E+00
0 j Cm 2431244 pCi/L = 1.2531E+00

Am-241 pCI/L = (C241 Am-243 Tracer Value SPKV * DF DDF (lOO0m/L)) / (C243' SS (2220000dpm/pCi))
S96T001263 Cm-2431244 pCI/L = (Cm * Am-243 Tracer Value SPKV* DF D DF (1000mL/L)) I (C243 SS (2220000dpmpCi))

WB27810 Relative Counting Error = Square Root of [(1I(Am-243 cpm -min))+ (1 / (Am-241 or Cm-243/244 cpm *min))]* 1.96 * 100
.. /fled Am 243 Tracer Recovery = (Total AT Counts / TC -Bkg) * (1/DetEff) C243 * 100 / Am-243 Tracer Value SPKV

CJO

JFR Am 241 pCIlmL = 3.72E-03 DETECTION
4 ty %< Relative Counting Error = 2.4% LEVELS
AKL in uClmL

A a NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241
04101/96 Cm 2431244 pCi/mL < 1.25E-03 1.25E-03

ky tt Relative Counting Error = 100.0% Cm 243/244
03129/96 Am 243 Tracer Recovery = 90.4% 1.25E-03

tAnais Tnm&
12:30 PM '

AY-.101

Analyst AKL Date: 04101/96
lSignature of Chemist: JFR Date: 4
SAMPLEWB1 REV 1.2 > 953103ML U

I \953103\OUTAM6801 WB1

817

04/01196



WHG-SD-WM-DP-178, REV I
WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Date Counted MAR-30-95 Am 241 AEA Frac. (C241) 0.162
DUP Sample Volume in mL {TS) 1.000 Am 243 AEA Frac. (C243) 0.707

Sample D.F. {DF) 101 Cm 2431244 AEA Frac. (Cm) 0
6801 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 4146

'4 Cd Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.17

M Am-243 Tracer Value (dpmImL) 7550A Am 241 cpm 16.09
LIQUID Detector Number 3 Am 243 cpm 719.01

B Detector Efficiency (DetEff) 0.3163 Cm 2431244 cpm 0
96002502 AEA Count Time (min) 480

Am 241 pCIIL = 3.9355E+00
0 Cm 2431244 pCi/L = < 1.4863E+00
it I P kll

NIA
Am-241 pCI/L = (C241 * Am-243 Tracer Value * SPKV * DF DDF * (1000mL)) / (C243 * SS * (2220000dpm/pCi))

S96T001263 Cm-243/244 pCl/L = (Cm Am-243 Tracer Value * SPKV DF * DDF * (1000mL-L)) / (C243 * SS * (2220000dpm/pCi))

VW827810 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (I I (Am-241 or Cm-243/244 cpm * min))] - 1.96 100
Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) C243 * 100 / Am-243 Tracer Value SPKV

JFR Am 241 pCIlmL = 3.94E-03 DETECTION
Relative Counting Error = 2.3% LEVELS

AKL in pCilmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04101196 Cm 2431244 pCi/mL < 1.49E-03 1.49E-03
AnalmDatUE. Relative Counting Error = 100.0% Cm 2431244

03/29196 Am 243 Tracer Recovery = 81.7% 1.49E-03

12:30 PM

AY-101

Analyst: AKL Date: 04/01/96

Si nature of Chemist JFR Date: A QL 6
SAMPLE.WB1 REV 1.2,, 953103ML '

818

I \953103\OUT\AM6801 WBI 04/01196



WHC-SD-WM-DP-178. REV. /

WORKBOOK PAGE: SAM5
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

§ Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.141
SAMPLE Sample Volume in mL (SS) .1.000 Am 243 AEA Frac. (C243) 0.733

q, Sample D.F. (DF) 101 Cm 2431244 AEA Frac. (Cm) 0
6801 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 4102

Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background In cpm (6kg) 0.17

2 Am-243 Tracer Value (dpmlmL) 7550.4 Am 241 cpm 12.95
LIQUID Detector Number 13 Am 243 cpm #7.5

Detector Efficlency (DetEff}| 0.3163 |Cm 2431244 cpm 0
96002502 EA Count Time (min) 480

Am 241 pCIIL = 3.3039E+00
0 Cm 2431244 pCi/L = < 1.3976E+00

NIA
St Am-241 pCi/L = (C241 Am-243 Tracer Value * SPKV * DF * DDF (1000mLL)) / (C243 * SS' (2220000dpm/pCI))

S96TOO1 264 Cm-243/244 pCi/L = (Cm Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 - SS - (2220000dpm/pCi))

W827810 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (I /(Am-241 or Cm-243/244 cpm * min))] * 1.96 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1 /DetEff* C243 * 100 / Am-243 Tracer Value SPKV

CJo

JFR Am 241 pCIlmL = 3.30E-03 DETECTION
Relative Counting Error = 2.7% LEVELS

AKL in pCilmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04101196 Cm 2431244 pCi/mL < 1.40E-03 1.4E-03
An @/yI ,l Relative Counting Error = 100.0% Cm 2431244

03129196 Am 243 Tracer Recovery = 83.8% 1.40E-03

12:30 PM

AY-101

Analvst: AKL Date: 04/01/96

Signature of Chemist: JFR Date: 2, - e
SAMPLE.WB1 REV 1.2 & 953103ML 5

819

I \953103\OUT\AM6801 WBI 04 01/96



WORKBOOK PAGE: DUP6 WH -5LD-WM-DP-178, REV. I
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP
: I l l 1 Date Counted MAR.30-9 Am 241 AEA Frac. (C241) 0.159

DUP Sample Volume In mL (SS) 1,000 Am 243 AEA Frac. (C243) 0.768
RISample D.F. (DF) 101 Cm 243244 AEA Frac. (Cm) 0

6801 Tracer Volume In mL (SPKV) 0.050 Total AT Counts 4238
Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30

M24101 Tracer Book No. 118843 Background In cpm (Bkg) 0.17
< Am-243 Tracer Value (dpmImL) 7550.4 Am 241 cpm 17.35

LIQUID Detector Number 13 Am 243 cpm 83.3
Detector Efficiency (DetEff) 0.3163 Cm 243124 cpm 0

96002502EA Count Time (min) 480
rAm 241 pCi/L = 3.5559E+00

0 Cm 2431244t Ci/L = < 1.2322E+00

NIA
4 M0 Am-241 pCL/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF* (1000ml/L)) / (C243* SS' (2220000dpm/pCl))

S96T001264 Cm-2431244 pCI/L = (Cm *Am-243 Tracer Value* SPKV* DF* DDF* (1000mlL)) / (C243* SS (2220000dpm/pCi))

WB27810 Relative Counting Error = Square Root of [(1I/(Am-243 cpm - min)) + (1 / (Am-241 or Cm-243I244 cpm* min)))* 1.96* 100

mum Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg)* (/DetEff) *C243* 100/ Am-243 Tracer Value* SPKV

JFR Am 241 pCIlmL = 3.56E-03 DETECTION
Relative Counting Error = 2.4% LEVELS

AKL In pCilmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04101i96 Cm 243124 pCilmL . < 1.23E-03 1.23E-03
MU t Da , Relative Counting Error = 100.0% Cm 2431244

03129196 Am 243 Tracer Recovery = 90.7% 1.23E-03

| AY-101 |

Analyst: AKL Date: 04/01/96

Signature of Chemist: k .r JFR Date: Z2 - 4
SAMPLEWB1 REV 1.2 6 953103N&

820

I953103\OUT\AM6801.WB1 04/01/96



WHC-SD-WM-DP-178, REV
WORKBOOK PAGE: SAM7
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

.:: nDate Counted MAR-30-96 |Am 241 AEA F rac. (C241) 0.161
SAMPLE Sample Volume In mL (SS) 1.000 1Am 243 AEA Frac. (C243) 11.70

~t Sample D.F. (DF) 101 jCm 2431244 AEA Frac. (Cm) 0
6801 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 4138

,1 s Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.17

A'V Am-243 Tracer Value (dpm'mL)| 7550.4 Am 241 cpm 14.05
LIQUID Detector Number 13 Am 243 cpm 68.24

Detector Efficiency (Detjfl) 0.3163Cm 2431244 cpm 0
96002502 EA Count Time (min) 480

|| Am 241 UCI/L 3.5452E+00
0 Cm 243/244 pCl/L = < 1.2235E+00

NIA
73.m Am-241 pCi/L = (C241 *Am-243 Tracer Value* SPKV *DF* DDF* (10OOmUL)) / (C243 *5 * (2220000dpm/pCI))

S96TOO1265 Cm-243/244 pClL = (C*n Am-243 Tracer Value * SPKV * DF * DDF * (1 000mLL)) / (C243 * SS * (2220000dpmpCi))

W927810 Relative Counting Error = Square Root of [(I/(Am-243 cpm * min)) + (1/ (Am-241 or Cm.2431244 cpm * min))] * 1.96 * 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) C243 * 100 / Am-243 Tracer Value * SPKV

CJo

JFR Am 241 pCilmL = 3.55E-03 DETECTION
X~

4
K y1 <~KRelative Counting Error = 2.6% LEVELS
AKIL in pCi/mL

IAXAW C p r NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241
04101196 Cm 243/244 pCi/mL < 1.22E-03 1.22E-03

AnA-ys0. Relative Counting Error = 100.0% Cm 2431244
03129196 Am 243 Tracer Recovery = 90.0% 1.22E-03

12:30 PM

AY-101

Anal st: AKL Date: 04/01/96
Signature of Chemist: * . JFR Date: L 9 ,
SAMPLE.WB1 REV 1.2 1) 953103ML '

821
I \953103\OUT\AM6801 WB1 04101/96



WHC-SD-WM-DP-178, REV. I
WORKBOOK PAGE: DUPS
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID I SOLID DUP

%&ff Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.145

DUP Sample Volume in mL (SS) 1.000 Am 243 AEA Frac. (C243) 0.737
Sample D.F. (DF) 101 Cm 2431244 AEA Frac. (Cm) 0

6801 TracerVolumeinmL (SPKV) 0.050 TotalATCounts 4142
2" Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30

M24101 Tracer Book No. 1I8843 Background In cpm (Bkg) 0.17
Am-243 Tracer Value (dpmfmL) 7550.4 Am 241 cpm 16.16

LIQUID g Detector Number 13 Am 243 cpm 82.29
? Detector Efficiency (DetEff} 0.3163 Cm 243/244 cpm 0

9600250 EA Count Time (min)i 480
Am 241 CI/L = 3.3792E+00

0 1 Cm 2431244 pCIIL = < 1.3691E+00

N Am-241 pCIL = (C241 * Am-243 Tracer Value * SPKV DF * DDF (1000mLil)) / (C243 * SS * (2220000dpm/JC))

S96T001265 Cm-243i244 pC/L = (Cm * Am-243 Tracer Value * SPKV * DF - DDF * (1 000mLL)) I (C243 * SS - (2220000dpm/pCi))

W827810 Relative counting Error= Square Root ol [(1i/(Am-243 cpm *min))+ (1 /(Am-241 or Cm-243/244 cpm -min))] - 1.96* 100

aW N adl Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg)* (lDetEff)* C243' 100/ Am-243 Tracer Value SPKV

C.10

JFR Am 241 pCIlmL = 3.38E-03 DETECTION

I"alyt . Relative Counting Error = 2.4% LEVELS
AKLin pCimL

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
04101/96 Cm 243/244 pCilmL < 1.37E-03 1.37E-03

AD t Relative Counting Error = 100.0% Cm 2431244
03129196 Am 243 Tracer Recovery = 85.1% 1.37E-03

AY-101

Analyst: AKL Date: 04/01/96

Signature of Chemist: . . ~JFR Date: 4 1 9 6
SAMPLE.WB1 REV 1.2 () 953103ML (4

04196ZI 953103\OUT\AM681 W81



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORIHCS, REV. I

SAMPLE
WL6801-STD

File ID: 13a1306.CNF

Counted on:
Detector:
Geometry number:
Count time:

3/31/96 @18:20
AEA13

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final Initia
1700.2 1700.2 298.705 298.705 12.000
1165.8 1165.8 252.768 252.686 12.000

16.9 16.9 117.281 117.274 200.000
2.5 2.5 99.631 99.000 8.000
14.8 14.8 18.233 18.205 16.000

FWH
1

1

M Tau
Final Initial Final
6.712 6.000 1.946
5.658 6.000 1.559
1.000 100.000 0.100
0.839 4.000 0.076
0.028 8.000 6.115

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Th228

Am241
2
3
4
5

AEA
Frac

0.538

Am243 0.368
Np237 0.010

Totals:

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.400 5.455 -.0550.03 69.55
5.479 5.455 0.024
5.270 5.248 0.0220.03 47.59
4.640 4.639 0.0010.00 1.30

4.557
4.193

0.917 <--valid peaks only-->

0.20
0.48

118.44

%err
@95
1.1

1.3
7.8
46.8
14.3

Activity
d/m uCi/ea
1223.0 0.551E-03
923.7 0.416E-03
600.1 0.270E-03
271.5 0.122E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.111 + (0.0045)*Channel

Energy range (MeV): 4.111 TO 6.415
Efficiency = 0.0801 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
62007.0
62010.5
57181.5

4825.5

% Recovery
100.000
100.006
92.218

7.782

Analyzed by:

823

Peak
ID
1
2
3
4?
5?

DM



Spectrum 13al306.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV

2.
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............................................................. 1

824

11357.4

I



for AEA Spectrum:
1 0.

13.
5.
3.
9.
7.
6.

10.
14.

6.
11.

9.
12.
19.
15.
23.
22.
30.
44.
48.
55.
71.

149.
260.
603.

1182.
248.
227.
427.

1146.
1626.

110.
16.
10.
5.
2.
2.
2.
3.
3.
2.
2.
2.
4.
1.
0.
2.
0.
5.
1.
4.

0.
10.
10.

6.
7.
8.
8.

10.
11.
10.
14.

9.
11.
14.
18.
24.
27.
37.
31.
59.
76.
87.

118.
266.
647.

1304.
211.
278.
483.

1222.
1342.

90.
14.

3.
4.
4.
2.
3.
5.
2.
5.
2.
1.
1.
1.
0.
2.
2.
0.
1.
0.

8.
10.
12.

7.
5.
8.
2.

10.
7.

11.
7.

19.
14.
26.
19.
17.
23.
32.
36.
47.
71.
91.

166.
270.
640.

1357.
215.
264.
494.

1235.
788.

61.
11.

8.
6.
3.
4.
3.
3.
2.
2.
3.
4.
6.
4.
1.
0.
4.
3.
0.

4.
18.
9.
8.
8.
4.

11.
5.

10.
13.
11.

9.
8.

20.
21.
24.
30.
24.
46.
50.
58.

116.
172.
305.
753.

1275.
186.
241.
575.

1355.
563.
56.
14.
4.
8.
2.
8.
2.
3.
4.
4.
0.
2.
5.
1.
1.
4.
0.
4.
3.

8.
17.
7.

10.
7.

12.
8.

11.
10.

6.
10.
14.
18.
7.

24.
21.
35.
38.
44.
51.
81.

105.
179.
333.
825.

1198.
221.
290.
616.

1486.
403.

39.
12.
9.
7.
5.
1.
4.
4.
2.
1.
2.
2.
2.
2.
2.
1.
3.
4.
0.

6.
7.
3.
3.
6.
7.
5.

10.
7.

10.
8.

15.
18.
23.
19.
22.
28.
39.
52.
69.
61.

117.
165.
339.
862.
867.
208.
308.
701.

1624.
310.

35.
13.
4.
3.
5.
2.
1.
1.
4.
0.
1.
6.
2.
2.
4.
4.
2.
3.
2.

WPC-SD-WM-DP-17 ..REV 12.
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12.
9.

16.
16.
11.
10.
29.
21.
24.
32.
29.
48.
61.
87.

158.
222.
516.

1091.
256.
226.
390.

1073.
1830.

158.
15.
5.
9.
2.
2.
5.
0.
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13a336.CNFRaw Data Dump



73-36

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

WHC-SD-WM-DP-178, REV,
DATA REDUCTION REPORT

SAMPLE
WL6801-BLK

File ID: 6a6486.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

3/30/96 @ 1:56
AEA6

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

17.8 17.8 300.173 300.173
1459.0 1459.0 254.174 254.168

14.3 14.3 112.385 112.327
3.4 3.4 87.867 87.055

FWHM
Initial Final
30.000 49.002
20.000 15.953

202.000 1.000
8.000 0.149

Tau
Initial
15.000
10.000

101.000
4.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241

Pu238
2 Pu239

Am243
3
4

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.034 5.479 5.450 0.0290.22 3.31
5.487 5.450 0.037

0.883 5.147 5.243 -.0960.07 86.57
5.270 5.243 0.027

0.011 4.604 0.00 1.10
??9?, 4.491

0.928 <--valid peaks only-->

0.13

90.98

%err
@95
4.9

1.0

9.3
62.9

Activity
d/m uCi/ea
15.4 0.692E-05
20.0 0.903E-05
377.4 0.170E-03
381.2 0.172E-03

4.8 0.216E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0045)*Channel

Energy range (MeV): 4.099 TO 6.403
Efficiency = 0.2294 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
47077.0
47076.2
43733.9

3343.1

% Recovery
100.000
99.998
92.899
7.101

Analyzed by:

826

Peak
ID
1
2
3
4?

Final
2.450
3.339
0.100
0.032

DM



Spectrum 6a6486.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-17 8 , REV I
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WHC-SD-WM-DP-178, REV. /AEA Spectrum:
1
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828

3.
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8.
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12.
17.
20.
24.
36.
31.
46.
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8.
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11.
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19.
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8.
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forRaw Data Dump 6a6486.CNF



5-36 - Pt

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T1263-SAM

File ID: 7a7101.CNF

A N A L Y S I S

WHO-SD-WM-DP-178, REVj

Counted on: 3/30/96 @ 1:56
Detector: AEA7
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

13.4 13.4
3.2 3.2

284.9 284.9
1603.7 1603.7

16.8 16.8
2.2 2.2

Peak center FWHM
Initial Final Initial Final

368.025 368.025 30.000 48.326
363.658 363.174 6.000 0.000
297.847 297.847 20.000 16.491
251.569 251.532 18.000 13.009
159.099 158.922 120.000 1.000
147.879 146.671 8.000 0.809

Tau
Initial Final
15.000 20.709
3.000 1.868

10.000 3.550
9.000 3.668

60.000 0.100
4.000 1.055

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2
3 Am241

Pu238
4 Pu239

Am243
5
6

AEA
Frac

0.164

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m

5.801 0.94
5.779 0.00

5.479 5.478 0.0010.08 16.77
5.487

0.758 5.147
5.270

0.013

5.478 0.009
5.265 -.1180.06
5.265 0.005
4.839 0.00
4.783

%err
@95

9.2
1000.

2.2

77.66 1.0

1.33 7.9
0.02 384.

d/m

111.8
146.0
486.6
491.5

8.4

Activity
uCi/ea

0. 504E-04
0.658E-04
0.219E-03
0.221E-03
0.377E-05

0.935 <--valid peaks only--> 95.77

DETECTOR CALIBRATION
Energy(MEV) = 4.108 + (0.0046)*Channel
Energy range (MeV): 4.108 TO 6.464

Efficiency = 0.1596 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
49155.0
49161.9
46439.9

2715.1

% Recovery
100.000
100.014
94.476

5.524

ANALYZED BY:
DM

823

G E N E R A L

Peak
ID
1?
2?
3
4
5
6?

Totals:



Spectrum 7a7101.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV I

.4
.. 4

..4 
4..

................................
4..

. ................. 4

.3

3

830

12234.5
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Raw Data Dump
1 0.
1 7.
1 5.
1 8.
1 3.
1 15.
1 10.
1 5.
1 3.
1 11.
1 3.
1 2.
1 9.
1 3.
1 10.

'1 14.
1 21.
1 22.
1 26.
1 44.
1 52.

L1 93.
1 204.
1 372.
1 875.

'1 1740.
1 446.

'1 118.
I1 98.
'1 191.
)1 256.
.1 50.
21 13.

1 6.
1 6.
'1 4.
'1 9.
'1 12.
1 4.

)1 1.
1 10.

.1 4.
1 2.
1 5.
1 3.
1 9.
1 2.
'1 5.

1 5.
)1 6.
.1 3.

for AEA Spectrum:
0.
4.
8.
6.
8.
5.
4.

11.
6.
6.
4.
7.

15.
10.
15.
13.
13.
23.
26.
45.
65.

109.
175.
423.
989.

1722.
362.
113.
121.
237.
222.

48.
12.
6.

17.
12.
14.

8.
5.
4.
4.
6.
5.
6.
2.
3.
5.
4.
6.
5.
0.

7.
5.
9.
5.
7.
8.
4.
6.
7.

10.
5.
4.
9.
7.

10.
15.
12.
19.
33.
43.
51.

106.
213.
462.

1060.
1636.

301.
86.

101.
262.
207.

45.
11.
13.
8.
7.

16.
10.

4.
1.
6.
5.
8.
6.
6.
2.
2.
6.
4.
8.

5.
8.
3.
7.
4.
6.

10.
8.
6.
4.
3.
7.
8.
4.
9.

12.
15.
20.
31.
40.
58.

125.
226.
431.

1162.
1553.

254.
99.

124.
237.
187.
35.
14.
8.
8.
6.

18.
6.
5.
2.
7.
4.
4.
1.
6.
4.
3.
3.
3.
6.

7a7101.CNF
14.
4.
4.
8.
6.
7.

11.
5.

12.
3.
8.
8.
8.

10.
17.
12.
13.
24.
31.
42.
73.

129.
247.
557.

1189.
1471.

192.
99.

129.
266.
154.

28.
11.
9.
6.

15.
11.
6.
6.
1.
2.

11.
6.
7.
2.
5.
6.
3.
4.
8.

9.
9.
5.
8.
8.
6.
3.
6.
7.

13.
6.
5.

11.
11.
14.
15.
19.
31.
26.
54.
94.

147.
268.
589.

1386.
1242.

230.
100.
173.
304.
136.

27.
12.
10.
7.

13.
9.
8.
9.
7.
7.
4.
6.

12.
4.
4.
8.
1.
4.
7.

WHC-SD-WM-DP-178, REV.
6. 3. v 5.
6. 4. 4. 3.

15. 4. 7. 10.
9. 6. 5. 5.
8. 7. 5. 4.
6. 8. 6. 7.
4. 7. 7. 7.
2. 5. 8. 11.

10. 5. 7. 3.
4. 8. 6. 11.

11. 5. 6. 7.
9. 10. 8. 10.

11. 9. 15. 8.
13. 12. 10. 9.
18. 13. 18. 12.
17. 22. 20. 17.
12. 21. 15. 22.
20. 34. 24. 38.
34. 36. 36. 32.
59. 52. 61. 58.
83. 70. 90. 85.
134. 131. 152. 190.
315. 310. 353. 376.
642. 650. 782. 805.

1480. 1521. 1583. 1722.
1082. 889. 720. 528.
191. 177. 164. 143.
92. 101. 100. 117.
161. 198. 186. 197.
293. 316. 279. 281.
105. 82. 84. 71.
16. 18. 14. 10.
13. 4. 11. 10.
8. 13. 11. 4.

11. 11. 8. 12.
13. 9. 7. 6.
17. 5. 13. 14.
4. 7. 5. 7.
8. 5. 5. 8.
6. 4. 4. 5.
5. 4. 4. 2.
2. 4. 7. 4.
6. 9. 5. 8.
8. 9. 7. 7.
6. 9. 8. 4.
3. 5. 5. 7.
3. 5. 4. 5.
7. 5. 2. 4.
1. 3. 5. 2.
4. 3. 5. 5.

831



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

49 5-76 -/6

A N A L Y S I S

WHC-SD-WM-DP-178, REV.)
DATA REDUCTION REPORT

SAMPLE
S96T1263-DUP

File ID: 8a8279.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @ 1:57
EAS

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

6.2 6.2
7.6 7.6

10.1 10.1
229.3 229.3

1285.9 1285.9
16.2 16.2

Peak center FWHM
Initial Final Initial Final

460.242 460.242 122.000 128.751
427.802 427.047 16.000 9.621
363.522 364.028 20.000 16.482
297.651 296.561 22.000 20.504
250.802 250.363 18.000 14.816
42.866 41.984 356.000 108.966

Ta
Initial
61.000
8.000

10.000
11.000
9.000

178.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2 Bi212

Po218
3
4 Am241

Pu238
5 Pu239

Am243
6 U 238

U 235

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
???? 6.185 0.69 10.8

0.013 6.040 6.036 0.0040.04 1.42 7.9
6.000 6.036 -.036

???? 5.752 1.11 11.2
0.162 5.479 5.449 0.0300.09 18.09 2.1

5.487 5.449 0.038
0.707 5.147 5.241 -.0940.07 79.01 1.0

5.270 5.241 0.029
0.015 4.184 4.303 -.1190.49 1.64 7.1

4.386 4.303 0.083

d/m
Activity
uCi/ea

20.0 0.902E-05
7.2 0.325E-05

97.6 0.439E-04
127.4 0.574E-04
400.7 0.180E-03
404.7 0.182E-03
10.8 0.486E-05
14.6 0.656E-05

0.896 <--valid peaks only--> 100.16

DETECTOR CALIBRATION
Energy(MEV) = 4.114 + (0.0045)*Channel

Energy range (MeV): 4.114 TO 6.418
Efficiency = 0.1972 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit

Total
53657.0
53644.9
48944.1

% Recovery
100.000
99.977
91.217

832

G E N E R A L

Peak
ID
1?
2
3
4
5
6

Final
64.376
0.420
1.402
2.899
2.839

187.686

Totals:



Residuals

WHC-SD-WM-DP-178, REV. I
Analyzed by:

DM

833

8.7834712.9



Spectrum 8a8279.CNF
1 Le-end: Raw = .... Modeled Peaks = 1,2,.., etc

6
6
6
6
6
6
6
6
6
6

.5..

4.

5..
5

Display Max.: 9650.8

HC-SD-WM-DP-178, REV /

.5

........................
.......................................... 5.....
................................................... 5..

..................... 5...

.4

.4

83 1



Raw Data
1 0.

11 4.
21 7.
31 9.
41 17.
51 9.
61 18.
71 18.
81 16.
91 17.
01 16.
11 23.
21 18.
31 28.
41 37.
51 44.
61 58.
71 66.
81 81.
91 117.
01 161.
11 208.
21 315.
31 519.
41 949.
51 1382.
61 382.
71 133.
81 140.
91 199.
01 203.
11 36.
21 10.
31 8.
41 7.
51 13.
61 13.
71 12.
81 9.
91 2.
01 6.
11 6.
21 6.
31 6.
41 3.
51 5.
61 7.
71 5.
81 8.
91 4.
11 6.

Dump for AEA Spectrum:
0.
6.

11.
11.
24.
17.
12.
11.
15.
14.
19.
29.
34.
19.
37.
47.
58.
72.

109.
102.
178.
201.
310.
553.

1058.
1423.
361.
130.
119.
217.
198.

51.
10.

5.
7.
8.

10.
7.
3.
4.
5.
7.
8.
5.
4.
3.
6.
5.
3.
7.
0.

4.
4.
9.

15.
11.
16.
16.
18.
10.
20.
18.
15.
27.
29.
31.
45.
72.
80.
98.

120.
171.
218.
353.
594.

1098.
1197.
300.
120.
112.
215.
170.
38.
12.
12.
8.
3.

14.
7.
6.
4.
6.
6.
6.
9.
6.
5.
6.
6.
6.
6.

3.
12.
9.
8.

15.
14.
19.
23.
18.
23.
27.
22.
28.
40.
40.
54.
55.
75.
96.

136.
157.
245.
364.
628.

1107.
1090.

227.
123.
127.
227.
144.

22.
10.
10.
17.
9.

14.
9.
5.
8.

10.
5.

14.
4.

11.
4.
6.
4.

12.
3.

8a8279.CNF
8.
0.

13.
17.
12.
14.
15.
14.
23.
17.
19.
33.
35.
32.
43.
45.
46.
74.
77.

124.
162.
238.
369.
651.

1219.
1000.
207.

95.
152.
240.
128.

19.
12.
2.

13.
16.
16.

4.
3.

10.
7.
5.
6.
5.
5.
7.
7.
7.
5.
6.

5.
4.

13.
15.
16.
12.
17.
19.
15.
18.
25.
32.
23.
38.
48.
41.
65.
67.
88.

127.
171.
251.
402.
708.

1240.
932.
178.
114.
178.
237.
114.

10.
13.
9.
8.

11.
14.

5.
3.
4.
5.
2.
7.
7.
8.
7.
1.
1.
4.
3.

WHC-SD-WM-DP
7. 3.
4.
9.

12.
14.

7.
15.
20.
19.
21.
26.
21.
34.
43.
38.
53.
38.
96.
84.

126.
217.
291.
433.
705.

1329.
790.
199.
107.
192.
253.
105.

14.
10.

4.
10.
10.
9.
9.
8.
8.
7.
7.

11.
6.

10.
5.
2.
7.
6.

11.

4.
14.
15.
6.

14.
19.
22.
14.
16.
29.
25.
25.
47.
51.
50.
70.
73.
93.

134.
201.
278.
428.
782.

1308.
676.
155.
114.
190.
229.

78.
16.

8.
5.
9.

16.
6.
9.
6.

10.
4.
4.

12.
5.
2.
3.
4.
6.
4.
4.

-178 REV.t.
5.
9.

10.
9.

10.
13.
17.
27.
16.
21.
26.
35.
36.
38.
47.
68.
76.

104.
149.
195.
294.
462.
878.

1310. 1
520.
136.
112.
200.
222.

61.
18.
3.

15.
6.

15.
14.
5.
5.
6.
9.
5.
8.
6.

12.
5.
2.
3.
5.
3. 6.

835

6
6.
6.

14.
11.
9.

15.
19.
23.
27.
29.
28.
23.
31.
34.
43.
49.
78.
70.

121.
153.
242.
309.
462.
864.
369.
456.
137.
134.
175.
207.

57.
22.
8.
7.

15.
11.
11.

5.
12.
2.
6.
6.
6.
5.
4.
4.
6.
2.
7.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT'HCSD-WMDP.7T, REV. I

SAMPLE
S96T1264-SAM

File ID: 9a9363.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @ 1:58
EA9

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

14.1 14.1
316.1 316.1

1758.5 1758.5
19.4 19.4
5.4 5.4
4.9 4.9

Peak center
Initial Final

371.183 371.183
301.579 301.578
255.060 255.054
151.142 151.105
107.991 107.483
88.837 88.334

FWHM
Initial Final
16.000 10.685
14.000 8.477
14.000 6.578

158.000 1.000
14.000 55.897
8.000 1.992

Tau
Initial Final
8.000 2.204
7.000 2.695
7.000 2.130

79.000 0.100
7.000 16.229
4.000 0.175

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2 Am241

Pu238
3 Am243
4 Np237
5
6

Totals:

AEA
Frac

0.141

0.733
0.017

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m

5.780 0.78
5.479 5.466 0.0130.04 12.95
5.487 5.466 0.021
5.270 5.257 0.0130.03 67.25
4.769 4.789 -.0200.00 1.54

4.593
4.507

0.890 <--valid peaks only-->

0.42
0.40

81.73

%err
@95
10.1
2.5

1.1
7.2
29.1
20.2

d/m
Activity
uCi/ea

62.3 0.281E-04
81.3 0.366E-04

307.1 0.138E-03
8.0 0.360E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0045)*Channel
Energy range (MeV): 4.109 TO 6.413

Efficiency = 0.2212 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
44072.0
44073.1
40007.7

4064.3

% Recovery
100.000
100.003
90.778
9.222

ANALYZED BY:
DM

836

Peak
ID
1?
2
3
4
5?
6?



Spectrum 9a9363.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV I

........ 3.

................ 3
........................ .................................. 3

.................................. 3

.2

.2
..... 2
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Raw Data Dump for AEA Spectrum:
0.
8.
6.
5.
4.
4.
5.
7.
6.
9.
9.

11.
12.
13.
15.
23.
12.
23.
26.
53.
57.
98.

146.
259.
553.

1343.
492.
114.

63.
132.
347.

69.
3.
3.
5.
4.
6.

18.
5.
0.
2.
0.
3.
6.
4.
0.
4.
4.
1.
4.
1.

0.
6.
5.
3.
4.
7.
5.
8.
8.
6.
6.
7.

14.
11.

7.
18.
23.
25.
36.
50.
61.
97.

165.
273.
590.

1527.
361.
115.

87.
143.
364.

62.
9.
7.
9.
8.

10.
15.
2.
1.
3.
2.
1.
2.
3.
0.
0.
1.
1.
2.
0.

2.
3.
2.
3.
6.
4.
5.
5.
5.
7.

11.
13.
18.
12.
13.
20.
18.
20.
34.
48.
79.

112.
171.
320.
702.

1736.
291.

81.
69.

179.
332.

47.
7.
4.
2.
4.
5.

12.
2.
3.
3.
1.
0.
5.
1.
0.
2.
3.
3.
0.

3.
5.
4.
4.
7.
8.
8.
8.
4.

10.
7.
6.

12.
22.
22.
17.
15.
29.
46.
50.
68.

108.
183.
358.
748.

1921.
229.

90.
81.

203.
271.

43.
3.
4.
2.
3.
9.

12.
6.
2.
1.
1.
5.
3.
2.
2.
4.
5.
1.
1.

9a9363.CNF
3.
5.
5.
7.
6.
6.
5.

11.
11.
8.

10.
9.
3.
9.

17.
13.
22.
25.
41.
43.
65.

109.
185.
373.
832.

1987.
225.

79.
103.
209.
234.

25.
12.

3.
5.
3.
9.
8.
5.
2.
1.
0.
1.
1.
4.
2.
2.
2.
3.
4.

3.
7.
4.

12.
6.
3.

10.
7.
8.

10.
9.
9.

10.
15.
17.
17.
21.
25.
45.
47.
78.

124.
200.
337.
929.

1930.
175.

61.
97.

196.
159.
20.
8.
4.
8.

10.
8.
8.
1.
3.
1.
1.
5.
0.
1.
6.
1.
2.
2.
2.

WHC-SD-WM-DP-178, REV./
6. 4. 4. 6.
4. 5. 2. 4.
8. 3. 7. 8.
4. 6. 7. 4.
4. 6. 2. 7.
4. 9. 5. 9.

12. 7. 5. 8.
7. 5. 7. 9.

10. 10. 14. 11.
4. 9. 9. 14.

11. 15. 10. 9.
10. 12. 13. 17.
13. 14. 19. 14.
16. 16. 13. 22.
22. 12. 19. 18.
21. 23. 20. 17.
23. 21. 33. 24.
27. 31. 32. 35.
48. 34. 48. 45.
58. 57. 65. 53.
72. 88. 96. 96.

120. 136. 142. 146.
181. 191. 223. 242.
425. 462. 514. 533.

1029. 1065. 1115. 1312.
1730. 1426. 978. 723.

171. 148. 141. 120.
63. 47. 52. 73.

110. 90. 130. 113.
242. 220. 300. 332.
124. 114. 87. 83.

18. 11. 9. 8.
8. 5. 6. 2.
5. 4. 5. 4.
5. 2. 5. 3.
5. 8. 5. 8.

12. 15. 14. 10.
7. 5. 2. 4.
2. 1. 2. 4.
7. 1. 1. 1.
2. 3. 2. 3.
2. 3. 4. 2.
2. 4. 5. 3.
3. 1. 2. 0.
2. 3. 1. 4.
1. 3. 4. 0.
1. 2. 4. 1.
2. 3. 2. 2.
2. 5. 3. 1.
0. 1. 3. 1.
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.0 1WHC-SD-WM-DP-i 78, REV I

DATA REDUCTION REPORT

SAMPLE
S96T1264-DUP

File ID: 10a2527.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @ 1:58
EA10

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

12.0 12.0
349.3 349.3

1903.8 1903.8
12.2 12.2
3.8 3.8

Peak center
Initial Final

367.421 367.421
301.495 301.490
254.309 254.287
147.103 147.039
127.296 127.032

FWHM
Initial Final
24.000 28.801
16.000 9.838
14.000 9.036

136.000 1.000
6.000 0.559

Tau
Initial
12.000
8.000
7.000

68.000
3.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Cm243

Pu236
2 Am241

Pu238
3 Am243
4
5

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.011 5.779 5.764 0.0150.13 1.17
5.755 5.764 -.009

0.159 5.479 5.467 0.0120.04 17.35
5.487 5.467 0.020

0.768 5.270 5.255 0.0150.04 83.83
???? 4.772 0.97
???? 4.682 0.05

%err
@95
8.3

2.2

1.0
9.2

137.

Activity
d/m uCi/ea

7.7 0.345E-05
5.7 0.257E-05

88.0 0.397E-04
114.9 0.518E-04
404.0 0.182E-03

0.938 <--valid peaks only--> 102.34

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel

Energy range (MeV): 4.110 TO 6.414
Efficiency = 0.2096 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
52382.0
52384.6
49618.9

2763.1

% Recovery
100.000
100.005
94.725

5.275

Analyzed by:
DM

839

Peak
ID
1
2
3
4?
5?

Final
3.220
2.345
2.578
0.100
0.429

Totals:



Spectrum 10a2527.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-l78. 
R EV I

....... 3
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Raw
1

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data
0
5
3
1
9
8
4
3
1
4
7

10
11
4

12
10
21
20
17
29
58
76

160
360
794

1986
577
151

89
211
391

80
6
6
7
9
8
6
3
4
4
5

Dump for
0.
4.
5.

10.
7.
7.
4.
8.
7.
4.
6.
9.
3.
7.

15.
.11.

23.
12.
37.
39.
51.
87.
170.
369.
851.

1875.
460.
140.
110.
222.
378.

68.
12.
11.

6.
4.
8.

14.
1.
4.
4.
3.
3.
3.
7.
5.
3.
3.
0.
3.
0.

5.
4.
7.
1.
3.
4.
5.
7.
1.
6.
8.
7.
8.
8.
4.

10.
14.
20.
26.
39.
53.
97.

190.
387.
934.

2052.
345.
123.
115.
210.
334.

57.
8.
6.
6.
8.

13.
8.
4.
8.
4.
2.
4.
3.
4.
4.
1.
2.
7.
4. 0. 4.

6.
3.
6.
1.
3.
6.
1.
4.
7.
9.
5.
5.
9.

10.
13.
16.
12.
16.
34.
41.
52.
88.

206.
464.

1024.
1994.
306.
103.
103.
248.
348.

61.
8.
9.
4.
7.

14.
11.

5.
1.
1.
2.
6.
6.

10.
1.
4.
3.
1.

10a252
2.
3.
4.
4.
1.
2.
3.
6.
3.
6.
7.
7.
7.

13.
8.

13.
15.
18.
28.
42.
63.

120.
188.
472.

1171.
2062.

249.
82.

159.
280.
288.

27.
8.
8.

10.
11.

8.
8.
5.
4.
4.
3.
1.
3.
4.
2.
0.
2.
3.

7.CNF
2.
5.
5.
4.
4.
5.
3.
4.
6.
7.
5.
8.

10.
5.

12.
14.
14.
18.
30.
34.
81.
97.

242.
505.

1204.
1934.
263.

71.
141.
301.
195.

22.
7.
4.
5.
6.

12.
8.
0.
5.
5.
1.
3.
0.
4.
3.
5.
3.
1.
5.

4.
5.
6.
2.
1.
3.

0.
6.
2.
0.
2.
1.

1.
3.
3.
1.
3.
1.

841

1
2
5

13
18

2

1
3
1

WHC-SD-WM-DP-178, REV.
2. 5. 4.
6. 6. 4.
1. 7. 4.
6. 2. 2.
3. 4. 8.
2. 6. 6.
6. 4. 7.
1. 2. 11.
9. 4. 7.
3. 8. 5.
9. 3. 9.
5. 6. 7.

15. 11. 11.
9. 17. 10.

15. 16. 9.
12. 15. 11.
16. 15. 18.
20. 22. 19.
18. 33. 49.
49. 40. 59.
88. 99. 91.
26. 134. 142. 1
08. 249. 325. 2
33. 609. 639. 7
35. 1505. 1538. 16
26. 1502. 1195. 8
19. 227. 209. 1
68. 83. 86.
27. 162. 173. 1
19. 339. 319. 3
38. 138. 118.
22. 22. 14.

6. 6. 3.
9. 6. 5.

11. 3. 6.
6. 8. 7.

14. 13. 9.
8. 4. 3.
2. 1. 0.
4. 5. 6.
3. 2. 5.
0. 3. 1.
6. 6. 2.
6. 3. 2.

5.
1.
8.
4.
2.
3.
7.
6.
6.
7.
4.
6.
7.
7.
8.
8.

23.
30.
35.
52.
80.
53.
80.
69.
68.
56.
72.
89.
69.
43.
79.
12.
4.
3.
3.

10.
14.

4.
4.
1.
3.
1.
4.
4.
2.
4.
2.
2.
3.
3.



#9 -36) -ge
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R
Rev. 2.01

G Y A N A L Y S I S

WHC-SD-WM-DP-1 78, REV. I
DATA REDUCTION REPORT

SAMPLE
S96T1265-SAM

File ID: l1a3922.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @ 1:59
EAll

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final

11.1 11.1
275.4 275.4
1525.9 1525.9

13.7 13.7
2.6 2.6

Peak center
Initial Final

367.914 367.914
299.509 299.505
252.497 252.472
179.616 179.101
172.359 172.359

FWHM
Initial Final
22.000 6.030
14.000 9.824
14.000 8.505
36.000 68.731
6.000 0.000

Tau
Initial Final
11.000 0.791
7.000 2.238
7.000 2.303

18.000 26.666
3.000 2.448

PEAK -RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2 Am241

Pu238
3 Am243
4 Np237

Pu242
5

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
???? 5.761 0.78

0.161 5.479 5.453 0.0260.04 14.05
5.487 5.453 0.034

0.780 5.270 5.241 0.0290.04 68.24
0.013 4.769 4.911 -.1420.31 1.14

4.891 4.911 -.020
???? 4.881 0.00

%err
@95
10.1
2.4

1.1
22.7

1000.

d/m
Activity

uCi/ea

335.1 0.151E-03
437.4 0.197E-03
1545.5 0.696E-03

29.5 0.133E-04
25.7 0.116E-04

0.954 <--valid peaks only--> 83.43

DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0045)*Channel
Energy range (MeV): 4.105 TO 6.409

Efficiency = 0.0446 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
42005.0
42008.4
40432.1

1572.9

% Recovery
100.000
100.008
96.255
3.745

Analyzed by:
DM

842

Peak
ID
1?
2
3
4
5?

Totals:



Spectrum lla3922.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV. I
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Raw Data Dump for AEA Spectrum:
1 0.
1 3.
1 3.
1 1.
1 3.
1 3.
1 3.
1 3.
1 3.
1 3.
1 6.
1 3.
1 4.
1 12.
1 2.
1 8.
1 5.
1 13.
1 15.
1 27.
1 39.
1 82.
1 135.
1 334.
1 809.
1 1578.
1 241.
1 76.
1 90.
1 197.
1 294.
1 41.
1 6.
1 0.
1 5.
1 5.
1 12.
1 6.
1 2.
1 3.
1 2.
1 1.
1 3.
1 3.
1 3.
1 2.
1 4.
1 3.
1 1.
1 0.
1 4.

0
2
3
2
5
5
4
4
5
3
3
5
8
6

.9
13
16
20
15
26
43
89

153
380
815

1621
223
85
96

195
255
29
4
7
5
8

11
5
0
1
0
4
3
4
2
3
1
1
1
0
0

3.
3.
4.
3.
3.
8.
1.
3.
6.
8.
6.
4.
7.
3.
8.
9.

11.
19.
19.
36.
56.
80.

171.
403.
920.

1606.
187.

64.
81.

206.
238.

19.
6.
6.
6.
5.

14.
4.
2.
1.
3.
8.
1.
1.
1.
6.
2.
2.
2.
2.

6.
6.
4.
2.
2.
2.
5.
3.
2.
4.
8.
5.
5.
8.
5.

17.
14.
12.
19.
35.
49.
98.

169.
427.

1005.
1644.

198.
72.

126.
236.
172.

25.
5.
6.
1.
5.

11.
1.
1.
4.
4.
1.
2.
3.
2.
2.
5.
1.
4.
5.

4.
2.
4.
3.
1.
7.
6.
3.
3.
2.
5.
4.
9.
7.

10.
17.
12.
16.
16.
33.
40.

115.
183.
449.

1075.
1485.

169.
55.

108.
268.
126.

14.
4.
3.
6.
6.
6.
1.
3.
1.
1.
0.
5.
0.
2.
0.
4.
3.
2.
1.

4.
3.
3.
2.
0.
3.
4.
6.
3.
4.
6.
5.
9.

12.
8.

15.
9.

11.
24.
28.
61.

108.
235.
471.

1277.
1201.

151.
79.

116.
267.

93.
20.
8.
8.
5.
5.
9.
3.
2.
3.
4.
1.
8.
3.
3.
1.
2.
2.
3.
3.

WqHC-SD-WM-DP-178, REV
3. 1. 4.

1.
2.
1.
1.
5.
4.
1.
2.
2.
2.
2.
3.
8.
7.
9.

11.
12.
29.
28.
56.

102.
261.
506.

1350.
926.
143.
70.

153.
234.

99.
13.
4.
4.
0.
6.
5.
3.
2.
4.
2.
3.
1.
1.
2.
2.
4.
3.
4.
1.

3.
4.
2.
1.
3.
6.
1.
3.
4.
4.
6.
3.

11.
9.

10.
7.

18.
28.
36.
62.

118.
223.
557.

1405.
725.
129.

81.
137.
305.

64.
5.
4.
2.
4.
7.

13.
1.
4.
4.
1.
1.
4.
3.
0.
1.
1.
1.
1.
3.

1.
3.
6.
5.
0.
2.
6.
5.
3.
3.

11.
5.
2.

10.
11.
16.
27.
28.
57.
76.

121.
288.
681.

1399.
514.
114.

54.
176.
289.

50.
11.
4.
4.
8.

10.
13.
3.
5.
0.
2.
5.
6.
0.
2.
1.
2.
2.
0.
3.

2.
4.
3.
2.
3.
2.
2.
1.
6.
6.
3.
9.

10.
10.
11.
17.
27.
34.
49.
77.

149.
288.
753.

1548.
350.

93.
100.
198.
289.

54.
8.
4.
2.
9.

12.
8.
5.
2.
2.
3.
5.
4.
2.
0.
2.
2.
6.
8.
4.

844

J
lla3922.CNF



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

AI 3 - -; 5

A N ALY SI S

WHC-SD-WM-DP-178, REV I
DATA REDUCTION REPORT

SAMPLE
S96T1265-DUP

File ID: 12al268.CNF

Counted on:
Detector:
Geometry number:
Count time:

3/30/96 @ 1:59
AEA12

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
298.1 298.1

1694.7 1694.7
29.6 29.6
5.2 5.2
5.4 5.4
4.5 4.5

Peak center
Initial Final

300.184 300.184
253.728 253.697
144.985 144.908
127.359 126.847
108.198 107.705
98.805 98.324

FWHM
Initial Final
18.000 12.389
14.000 9.334

162.000 1.000
6.000 0.419
6.000 0.808

10.000 0.629

Tau
Initial
9.000
7.000

81.000
3.000
3.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.479 5.465 0.0140.06 16.16
5.487 5.465 0.022
5.270 5.256 0.0140.04 82.29
4.769 4.767 0.0020.00 2.34

4.685 0.12
4.599 0.05
4.557 0.04

0.902 <--valid peaks only-->

%err
@95
2.2

1.0
5.9
96.8
168.
195.

Activity
d/m uCi/ea
117.0 0.527E-04
152.8 0.688E-04
565.8 0.255E-03
18.3 0.826E-05

100.79

DETECTOR CALIBRATION
Energy(MEV) = 4.115 + (0.0045)*Channel

Energy range (MeV): 4.115 TO 6.419
Efficiency = 0.1469 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
53613.0
53618.3
48482.5

5130.5

% Recovery
100.000
100.010
90.430
9.570

ANALYZED BY:

DM

845

Peak
ID
1
2
3
4?
5?
6?

Final
2.760
2.270
0.100
0.164
1.652
1.389

Isotope
Am241
Pu238
Am243
Np237

2
3
4

AEA
Frac

0.145

0.737
0.021

????7

???22

????

5
6

Totals:

Rev. 2.01



Spectrum 12a1268.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV. j
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Raw Data Dump for AEA Spectrum:
0
7
6
6
8

10
7
7

12
12
11
12
23
20
24
27
47
38
65
81

110
150
223
439
807

1728
519
133
105
209
313

64
14

4
2
4

12
13

7
3
6
4
5
4
5
2
3
2
3
3
2

0.
2.
8.
4.
3.
7.
5.
8.
6.
6.
8.

10.
23.
27.
24.
30.
41.
52.
64.
87.

120.
171.
250.
441.
902.

1767.
369.
113.
100.
195.
277.

52.
6.
5.
5.
4.
8.
8.
4.
5.
2.
3.
5.
0.
3.
3.
4.
2.
2.
1.
0.

4.
5.
9.
9.
7.
6.
9.
8.

16.
9.
8.

16.
17.
19.
34.
24.
49.
54.
80.
72.

107.
170.
275.
464.
952.

1727.
337.
105.
106.
219.
277.

32.
5.
0.
7.
8.

11.
9.
1.
6.
1.
2.
6.
3.
5.
2.
5.
4.
4.
4.

4.
6.
6.
9.
2.
7.

13.
16.
15.
12.
12.
19.
14.
18.
30.
33.
36.
43.
81.
93.

116.
196.
301.
501.

1051.
1853.
275.

80.
107.
239.
231.

42.
8.

10.
4.

11.
7.
5.
3.
2.
3.
5.
2.
2.
1.
3.
1.
5.
2.
1.

10.
7.

11.
4.
6.
7.
9.
6.
9.

14.
11.
18.
15.
24.
37.
33.
40.
56.
68.

105.
141.
172.
276.
519.

1117.
1780.
269.

82.
125.
232.
222.

24.
8.
5.
2.
4.

12.
9.
2.
6.
3.
1.
3.
6.
4.
3.
3.
2.
3.
3.

9.
6.
5.
6.
7.
8.

10.
12.

5.
17.
16.
23.
21.
31.
36.
49.
45.
71.
74.

129.
193.
271.
588.

1164.
1646.

246.
83.

133.
267.
197.
25.
10.
10.

3.
8.

10.
7.
5.
4.
2.
3.
4.
4.
0.
3.
1.
2.
3.
2.

6 W;iC-SD-WY-DP-1 REV|
6.
4.
6.

14.
5.
6.
9.
9.

10.
13.
16.
30.
23.
30.
26.
35.
50.
64.
86.

127.
200.
300.
679.

1309.
1459.
203.

71.
147.
280.
108.

13.
4.
4.
4.
7.

19.
5.
4.
1.
0.
1.
1.
6.
6.
2.
1.
2.
2.
2.

9.
11.

6.
10.

4.
9.

11.
11.
16.
23.
16.
28.
21.
23.
41.
51.
55.
79.

123.
140.
212.
358.
643.

1395.
1194.
203.
111.
161.
288.
110.

13.
4.
6.
5.
9.
8.
5.
2.
8.
4.
0.
2.
5.
1.
3.
3.
4.
1.
3.

5.
9.
5.
8.
7.
4.
8.

10.
10.
18.
20.
18.
18.
23.
43.
33.
58.
76.

105.
165.
237.
342.
695.

1430.
896.
177.

90.
155.
299.

70.
7.
6.
7.
6.
7.

11.
3.
4.
8.
3.
5.
2.
3.
5.
2.
5.
7.
5.
1.

5.
7.
9.
8.
7.
8.
9.

11.
14.
14.
17.
17.
19.
29.
31.
36.
44.
84.

112.
144.
237.
420.
770.

1555.
618.
163.

96.
167.
335.

90.
6.
7.
7.
7.

10.
15.

4.
4.
2.
6.
0.
3.
2.
2.
2.
2.
2.
1.
6.

847
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03,20/9614.54
1-0004-1

WHC-SD-WM-DP-17 8 , REV. I
LABCORE Data Entry Template for Worklist# 6803

Analyst: Al Instrument: AMO1 /5 Book# /ot-f26)t

Method: LA-953-103 Rev/Mod 4Qr
Worklist Comment: AY-101, Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE S96T001359 0 @AM24101 LIQUID 96000257 AY-101 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S96T001359 0 @AM24101 LIQUID

5 SAMPLE S96T001360 0 @AM24101 LIQUID 96000257 AY-101 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP S96T001360 0 @AM24101 LIQUID

Final page for worklist # 6803

Analyst $ignature
D ,A/9&

Date Analst/Si ure Date
AaY 4~r 4 /pa .. Y'

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
848

Page 1



worklistdata Version 0.0 05/16/95
04/02/96 10:34 Page: 1WHG-SD-WM-DP-178, REV. I

LABCORE Completed Worklist Report for Worklist# 6803

Analyst: akl Instrument: AB13 Book# /OJ j b A 3
Method: tA- 53-/03 Rev/Mod 4 5

Worklist Comment: AY-101, Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

AM24101 LIQUID 3.07E-02 3.15E-2 102.610 % Recovery

AM24101T LIQUID 100. 8.58E+01 85.800 % Recovery

AX241013 LIQUID 1.0 1.45E+00 1.450 % Ct. Error

AM24101 LIQUID 1 1.09E-3 uCi/L

AM24101T LIQUID 100.0 8.76E+01 87.600 % Recovery

A"24101E LIQUID 1-0 1.00E+02 100.000 % Ct. Error

AM24101 LIQUID N/A 3.29E-03 1.750e-003 uCi/uL

AM241018 LIQUID N/A 3.15E+00 0.000 % Ct. Error

AX24101T LIQUID N/A 6.90E+01 1.000e-007 % Recovery

AM24101 LIQUID 3.29E-3 3.31E-3 0.610 RPD

"224101T LIQUID 100.0 9.09E+01 90.900 % Recovery

AM24101E LIQUID 1.0 2.90E+00 2.900 % Ct. Error
AM24101 LIQUID N/A 3.13E-03 1.220s-003 uCi/uL

AM24101E LIQUID N/A 3.02E+00 0.000 % Ct. Error
AM24101T LIQUID N/A 9.19E+01 1.000e-007 % Recovery

AM24101 LIQUID 3.13E-3 3.09E-3 1.290 RPD
AM24101T LIQUID 100.0 9.65E+01 96.500 % Recovery
AM24101E LIQUID 1.0 2.81E+00 2.810 % Ct. Error

Final page for worklist# 6803

Analyst Signature Date

Re wer Signature 0

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WHC-SD-WM-DP-178, REV, j

WORKBOOK PAGE: STD1
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID _ STD

il Date Counted MAR-30-96 m 241 AEA Frac. (C241) 0.'02
STD Sample Volume in mL (SS) 1,000|Am 243 AEA Frac. (C243) 0428

4PSample D.F. (DF} 101 1 Cm 2431244 AEA Frac. (Cm) 0
6803 Tracer Volume In mL (SPKV) ! 0.050 Total AT Counts 9376

><B'|Digest D.F. (DDF)i 1.000 T Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.17

% Am-243 Tracer Value (dpmmLI 7550.4 Am 241 cpm || 97.7
LIQUID Detector Number 13Am 243 cpm 62.05

Detector Efficiency (DetEm 0.3163 Cm 243/244 cpm || 0
96002503 Standard Book No 104B43 EA Count Time (min) 480

$ Standard Value in pCilmL 0.03067 Am 241 pCIIL =3.1523E+01

0 Cm 2431244 }pCI/L =< 3.0515E+00

N/A
r;, Am-241 pCL = (C241 - Am-243 Tracer Value * SPKV' DF - DDF* (1000mL/L)) I (C243* SS * (2220000dpm/pCi))

WL#os Cm-243/244 pCi/L = (Cm Am-243 Tracer Value * SPKV * DF * DDF (1000mLJl)) I (C243 - SS * (2220000dpmpCi))

WB27810 Relative Counting Error Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm - min))] 1.96 - 100

rM dw A~ Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) C243 100 1 Am-243 Tracer Value SPKV

CJo

JFR Am 241 pCIlmL = 3.15E-02 DETECTION
Relative Counting Error = 1.5% LEVELS

AKL in pCImL
SA'a 'm p ii NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241

.4101/96 . . Cm 2431244 pCi/mL < 3.06E-03 3.05E-03
W Z Relative Counting Error = 100.0% Cm 2431244

03/29196 Am 243 Tracer Recovery = 85.8% 3.05E-03

12:48PM
~Sampi sPon

AY101

nal st: AKL Date: 04/01/96

Signature of Chemist: JFR Date: C 2 6
STANDARD.WB1 REV 1.2/ 953103ML (

850

I953103\OUT\AM6803.WB1 04101/96



WHC-SD-WM-DP-178. REV I
WORKBOOK PAGE: BLANK2
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID I SOLID BLNK

'yp Date Counted -MAR-30-96 Am 241 AEA Frac. (C241) 0
BLNK Sample Volume in mL [SS) 1,000 Am 243 AEA Frac. (C243) 0.902

SSample D.F. DF) 101Cm 243/244 AEA Frac. (Cm) 0
6803 Tracer Volume in mL (SPKV} 0.050 Total AT Counts 34$6

T. Digest D.F. (DDF) 1.000 'T Count Time (min) [TC) 30
M24101 Tracer Book No. 118B43 |.Background in cpm (Bkg) 0.17

ZMd IW rAm-243 Tracer Value (dpmmL) 7550.4 Am 241 cpm 0
LIQUID Detector Number :13 Am 243 cpm 7A

Detector Efficiency (Detff}| 0.3163 |Cm 243/244 cpm 0
96002503 EA Count Time (min) 480

Am 241 CUL = 1.0863E+00
0 Cm 2431244 pCiIL = < 1.0863E+00

NIA
Am-241 pCi/L = (C241 - Am-243 Tracer Value * SPKV OF * DDF (10OmL/L)) / (C243 * SS - (2220000dpm/pCi))

WL#6803 Cm-2431244 pCi/L = (Cm - Am-243 Tracer Value * SPKV *OF* D DF* (10OmL/L)) I (C243 - SS * (2220000dpm/pCl))

W827810 Relative Counting Error = Square Root of [(1I/(Am-243 cpm * min)) (1/ (Am-241 or Cm-243/244 cpm - min))) * 1.96 100
d Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (IDetEff) C243 * 100 /Am-243 Tracer Value* SPKV

CJo
NOTE: Am-241 Result is a LESS THAN Value.

JFR Am 241 pCIl/mL = < 1.09E-03 DETECTION
diis j Relative Counting Error = 100.0% LEVELS
AKL in pCilmL

94pl NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
04101196 Cm 2431244 pCIlmL < 1.09E-03 1.09E.03

na3 Relative Counting Error = 100.0% Cm 2431244
03129196 Am 243 Tracer Recovery = 87.6% 1.09E-03

12:46 PM

AY-I101

Analyst: AKL Date: 04/01/96
Signature of Chemist: JFR Date: 3fC
BLANK.WB1 REV 1.2 LI/ 953103ML

851.

I:\953103\OU\AM6803.WBI 04101/96



WHC-SD-WM-DP-178, REV
WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID SAMPLE

t P 7K itA Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.136
SAMPLE Sample Volume in mL (S). 1.000 Am 243 AEA F rac. (C243) 0.71

Sample D.F. (OF) 101 Cm 243/244 AEA Frac. (Cm) 0
6803 Tracer VolumelnrmL (S'KV) 0.050 Total AT Counts 3488

i Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118843 Background in cpm (Bkg) 0.17

Am-243 Tracer Value (dpmimL) 7550.4 Am 241 cpm |962
LIQUID Detector Number Am 243 cpm 50.15

, ......" Detector Efficiency (D e ) 0.3163 Cm 243/244 cpm 0
96002503 AEA Count Time (min) 480

Am 241 pCUL = 3.2899E+00
0 Cm 2431244 pCl/L = < 1.7522E+00

N/A
Am-241 pCilL = (C241 Am-243 Tracer Value SPKV* D DOF * (l000mL/L)) i (C243 *SS* (2220000dpm/pCi))

S96T001359 Cm-243I244 pCIL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1 OOOmUL)) I (C243 * SS * (2220000dpm/pCi))

WB27810 Relative Counting Error = Square Root of [(1/(Am-243 cpm - min)) + (1/ (Am-241 or Cm-2431244 cpm* min))] - 1.96 * 100
tAI Am 243 Tracer Recovery = (Total AT Counts ITC. Bkg)* (1/DetEf) 0*C243 * 100/ Am-243 Tracer Value* SPKV

CJa

JFR Am 241 pCI/mL = 3.29E-03 DETECTION
Analysf Relative Counting Error = 3.1% LEVELS

AKL in pCilmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04101196 Cm 2431244 pCilmL < 1.75E-03 1.75E-03
t y IRelative Counting Error = 100.0% Cm 2431244

03129196 Am 243 Tracer Recovery = 69.0% 1.75E-03

12:45 PM
ample PIt

AY-101

Anavlst: AKL Date: 04/01/96
lSignature of Chemist: F JFR Date: -3
SAMPLE.WBi REV 1. 2 953103ML

852

I:\953103\OUT\AM6803.WB1 n4101/q6



WHIC-SD-WM-DP-i78. REV
WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID DUP

K/K Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.162
DUP Sample Volume in mL (SS) 1.000Am 243 AEA Frac. (C243) 0.841

q .| v Sample D.F. (DF) 101 Cm 243/244 AEA Frac. (Cm) 0
6803 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 3876

>AtK4, Digest D.F. (DDF) 1.000 AT Count Time (min) TC) 30
M24101 - Tracer Book No. 118B43 Background in cpm (Bkgli 0.17

Y'|'gt|Am-243 Tracer Value (dpmmL) 7550.4 Am 241 cpm 11.33
LIQUID Detector Number 13 Am 243 cpm 88.86

Detector Efficiency (DetEff) 0.3163 Cm 243/244 cpm 0
96002503 EA Count Time (min} 480

$$$ N|IEENAm 241 pCI/L =3.3085E+00
0 |Cm 2431244 MCUlL =< I.1237E+00

NIA
nl 77b 7 Am-241 pCi/L = (C241 * Am-243 Tracer Value ' SPKV * OF ' DDF * (OOOmlJL)) / (C243 - SS * (22200DOdpm/pCi))

S96T001359 Cm-243/244 pCl/L = (Cm * Am-243 Tracer Value * SPKV * OF - DDF * (IOOmUL)) / (C243 * SS *(2220000dpmlpCi))

WB27810 Relative Counting Error = Square Root of [(1/(Am-243 cpm - min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 100
Prepad'BV 1Q Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) - (1/DetEff) C243 * 100 1 Am-243 Tracer Value SPKV

CJo

JFR m 241 pClmL = 3.31E-03 DETECTION
Analyst Relative Counting Error = 2.9% LEVELS

AKL In pCilmL
OatCOmtpleWte ' -NOTE: Cm-243244 Result is a LESS THAN Value. Am 241

04101196 Cm 243/244 pClImL < 1.12E-03 1.12E-03
Anyis De Relative Counting Error = 100.0% Cm 2431244

03129196 Am 243 Tracer Recovery = 90.9% 1.12E-03

12:45 PM

"csin a nAY-101

Anayst AKL Date: 04/01/96
Signature of Chemist: JFR Date: 3 om
SAMPLEWB1 REV 1 2 6' 953103ML

853

I-\953103\OUT\AM6803.WB1 04/01/96



WHC-SD-WM-DP- 178, REV I
WORKBOOK PAGE: SAM5
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

4 Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.14
SAMPLE Sample Volume In mL 1.000 Am 243 AEA Frac. (C243) 0.769

i %t Sample D.F. .. DF) 101Cm 2431244 AEA Frac. (Cm) 0
6803 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 4284

M PW Digest D.F. (DDF) 1.000 T Count Time (min) (TC) 30
M24101 Tracer Book No. . . .118B43 Background in cpm (Bkg) 0.17

Matriam Am-243 Tracer Value (dpm/ML)| 7550.4 Am 241 cpm 10.38
LIQUID Detector Number .1 Am 243 cpm 36.83

At .. st..btr Detector Efficiency (DetEffA 0.3163 Cm 2431244 cpm 0
96002503 EA Count Time (min) 480

Am 241 pCIIL = 3.1269E+00
0 Cm 243124 pCI/L = < 1.2158E+00

NIA
Am-241 pCi/L = (C241 * Am-243 Tracer Value - SPKV DF DDF - (10GOmLL)) / (C243 * SS - (2220000dpm/pCi))

S96T001360 Cm-243/244 iCI/L = (Cm Am-243 Tracer Value - SPKV * DF * DDF * (10OmLJL)) / (C243 - SS * (2220000dpm/pCi))

W927810 Relative Counting Error = Square Root of [(1I/(Am-243 cpm * min)) + (1 i (Am-241 or Cm-2431244 cpm * min))] * 1.96' 100
m 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) - C243 * 100 1 Am-243 Tracer Value * SPKV

CJO

JFR Am 241 pCIImL = 3.13E-03 DETECTION
Relative Counting Error = 3.0% LEVELS

AKL in pCilmLW NOTE: Cm-2431244 Result is a LESS THAN Value. . Am 241
04101196 Cm 243124 pCi/mL < 1.22E-03 1.22E-03

SAyw Relatve Counting Error = 100.0% Cm 243124
03129196 Am 243 Tracer Recovery = 91.9% 1.22E-03

12:45 PM

AY101

Analyst: AKL Date: 04101196
lSignature of Chemist , L JFR Date: 4- ?6
SAMPLEWB1 REV 1.2 U953103ML 0i

854

I\953103\OU1AM683.WB1 0

I

04/01/96



WHC-SD-WM-DP-178, REV I
WORKBOOK PAGE: DUP6
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0.154
DUP Sample Volume in mL [8) 1.000 Am 243 AEA Frac. (C243) 0.155

SampI D.F. {DF) 101 Cm 2431244 AEA Frac. (Cm) 0
6803 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 4050

Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
r M24101 Tracer Book No 118B43 Background In cpm (Bkg) 0.17

I || I .I|_rAm-243 Tracer Value (dpmimL) 7550.4 Am 241 cpm 11.96
LIQUID Detector Number 13 Am 243 cpm 66.4

Att"J Detector Efficiency (DetEff) 0.3163 Cm 2431244 cpm 0
96002503 EA Count Time (min) 480

|| Am 241 pCIIL = 3.0936E+00
0 UCm 2431244 pCI/L = < 1.0404E+00

NIA
Am-241 pCiIL = (C241 'Am-243 Tracer Value * SPKV DF * DDF* (1000mL/L)) I (C243 * SS * (2220000dpmpCi))

S96T01 360 Cm-243/244 pCI/L = (Cm Am-243 Tracer Value *PK * DF - DDF * (I000mLJL)) I (C243 - SS * (2220000dpm/pCi))

WB27810 Relative Counting Error = Square Root of [(I/(Am-243 cpm - min)) + (1/ (Am-241 or Cm-2431244 cpm - min))] * 1.96 100
Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1 /DetEff) C243 100 / Am-243 Tracer Value SPKV

CJo

JFR Am 241 pClImL = 3.09E-03 DETECTION
Relative Counting Error = 2.8% LEVELS

AKL In pCI/mL
C NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

04101196 Cm 243/244 pCiImL < 1.04E-03 1.04E-03
Relative Counting Error = 100.0% Cm 2431244

03129196 Am 243 Tracer Recovery = 96.5% 1.04E-03

1245 PM

AY-101

Analyst: AKL Date: 04/01/96
ISignature of Chemist: JFR Date: 34 Le
SAMPLEWB1 REV 1.2 6' 953103ML

855

I \953103\OUT\AM6803 WBI 04/01/96



e;4 19 - 1c j

Westinghouse Hanford Co.

. G E N E R A L A L P H A E N E R G
Rev. 2.01

Y

W
A N A L Y S I S

HC-SD-WM-D-_1 78, REV;
DATA REDUCTION REPORT

SAMPLE
WL6803-STD

File ID: 19a1990.CNF

Counted on:
Detector:
Geometry number:
Count time:

3/30/96 @ 7:49
AEA19

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
3278.8 3278.8 300.371 300.371
2158.5 2158.5 254.924 254.909

FWHM
Initial Final
10.000 5.171
12.000 4.363

Tau
Initial Final
5.000 2.436
6.000 2.019

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.602 5.487 5.468 0.0190.02 97.70 0.9
5.479 5.468 0.011

0.382 5.270 5.258 0.0120.02 62.05 1.1

Activity
d/m uCi/ea
1397.4 0.629E-03
1070.4 0.482E-03
645.5 0.291E-03

0.984 <--valid peaks only--> 159.74

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.0971 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
77921.0
77921.3
76681.8

1239.2

% Recovery
100.000
100.000
98.410
1.590

Analyzed by:

858

Peak
ID
1
2

Totals:

ALJ



Spectrum 19a1990.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-17 8 REV /
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Raw Data Dump
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT WHC-SD-WM-DPA17, HEV I

SAMPLE
WL6803-BLK

File ID: 20a2019.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @ 7:50
EA20

28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
1373.0 1373.0 255.192 255.192 12.000 4.935

16.0 16.0 143.035 142.946 156.000 1.000

Tau
Initial Final
6.000 1.256

78.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243
2

AEA
Frac

0.902
0.020

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.270 5.256 0.0140.02 57.66 1.2

4.740 0.00 1.27 8.0

Activity
d/m uCi/ea

3049.3 0.137E-02
66.4 0.299E-04

0.921 <--valid peaks only--> 58.93

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)*Channel
Energy range (MeV): 4.082 TO 6.438

Efficiency = 0.0191 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
30697.0
30699.3
28285.5

2411.5

% Recovery
100.000
100.008
92.144
7.856

Analyzed by:

853

Peak
ID
1
2

Totals:

ALJ



Spectrum 20a2019.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DPA 78, REV I

1...* ..

...................................

86.3

9688.6



Raw Data Dump
0.
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3.
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for AEA Spectrum:
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0.
0.
0.
0.
0.
0.
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0.
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0.

1.

2.
1.
1.
5.
3.
6.
3.
5.
2.
9.
8.

10.
19.
17.
20.
28.
34.
46.
79.

121.
158.
289.
700.

1444.
94.

5.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

20a2019.C
3.
2.
1.
2.
2.
3.
1.
2.
6.
5.
8.
6.

10.
4.

13.
23.
21.
28.
36.
51.
70.

130.
151.
347.
795.

1501.
82.

7.
1.
4.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
1
1
1
2
3
4
4
7

13
18
37
84

145
7

2F WC-SD-Wf-DP-1 7 REV
2. 4. 0. 3.
1. 2. 2. 4.
4. 1. 1. 3.
3. 3. 3. 3.
1. 2. 3. 7.
1. 7. 2. 3.
5. 8. 4. 6.
4. 7. 5. 9.
6. 8. 0. 5.
6. 3. 6. 4.
8. 8. 10. 10.
0. 6. 9. 13.
5. 15. 8. 13.
5. 15. 11. 13.
9. 22. 28. 13.
6. 24. 29. 25.
5. 26. 26. 27.
0. 40. 40. 35.
7. 46. 56. 59.
0. 71. 62. 83.
5. 115. 123. 145.
6. 183. 209. 233.
5. 390. 431. 426.
8. 956. 1017. 1084. 1
0. 1478. 1224. 709.
4. 64. 54. 55.
1. 0. 1. 1.
3. 0. 3. 2.
0. 1. 4. 3.
1. 0. 1. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.

861

I 2.
1.
1.
2.
0.
3.
2.
4.
8.
4.
4.

10.
4.

15.
13.
18.
19.
38.
42.
58.
86.

130.
244.
505.
135.
364.

47.
1.
3.
2.
0.
0.
0.
1.
1.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.



Z/ # - c - 26
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96TOO1359-SAM

File ID: 21a2124.CNF

A N A L Y S I S

WHC-SD-WM-DP-178, REV I

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @ 7:50
EA21

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
215.1 215.1

1208.6 1208.6
20.5 20.5
7.6 7.6
6.5 6.5
3.2 3.2
4.7 4.7

Peak center
Initial Final

300.696 300.696
254.950 254.935
126.048 126.041
99.793 99.301
90.281 89.533
75.608 73.387
61.869 61.642

FWHM
Initial Final
16.000 8.310
14.000 7.749

196.000 1.000
10.000 1.813
8.000 1.420

14.000 2.650
6.000 0.711

Tau
Initial
8.000
7.000

98.000
5.000
4.000
7.000
3.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241

Pu238
2 Am243
3 Np237
4
5
6
7

Totals:

AEA
Frac

0.136

0.710
0.023

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.479 5.462 0.0170.04 9.62 2.9
5.487 5.462 0.025
5.270 5.252 0.0180.04 50.15 1.3
4.640 4.659 -.0190.00 1.60 7.1

4.536 0.13 69.
4.491
4.417
4.363

0.869 <--valid peaks only-->

2

Activity,
d/m uCi/ea
559.5 0.252E-03
730.4 0.329E-03

2767.9 0.125E-02
1460.4 0.658E-03

0.59 17.3
0.05 169.
0.08 94.1

61.37

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)*Channel

Energy range (MeV): 4.079 TO 6.434
Efficiency = , 0.0183 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33894.0
33897.2
29869.3

4024.7

ANALYZED BY:

% Recovery
100.000
100.009
88.125
11.875

AIMU

86Z

G E N E R A L

Peak
ID
1
2
3
4?
5?
6?
7?

Final
2.230
2.313
0.100
1.501
0.106
7.191
0.460



Spectrum 21a2124.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP- 178. REV I

.2.

.......... 2

...... ............................2
.............................................................2.

..........................................2

... 1

1

863

8476.4

.2

2.

.1



Raw Data Dump
1 0.

10.
6.
8.
4.
5.
9.

11.
8.

17.
17.
12.
25.
21.
17.
20.
36.
39.
49.
53.
64.
79.

130.
214.
421.

1028.
482.

60.
51.

130.
232.

25.
1.
1.
1.
2.
2.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.
7.
2.
8.

10.
5.

17.
16.
14.
14.
13.
21.
11.
16.
15.
24.
35.
31.
41.
46.
78.
97.

140.
225.
493.

1062.
321.

44.
45.

106.
224.

23.
0.
1.
1.
3.
4.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

11.
9.
9.
9.
3.
6.

14.
11.
17.
13.
17.
11.
16.
17.
27.
29.
32.
37.
40.
56.
53.

109.
145.
255.
456.

1229.
220.

47.
57.

137.
195.

16.
0.
0.
0.
2.
8.
3.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.

4.
7.
6.

12.
4.
5.
5.

13.
10.
7.

11.
17.
16.
25.
17.
28.
32.
39.
53.
50.
78.

104.
152.
238.
551.

1353.
152.

48.
62.

139.
168.

11.
0.
1.
1.
3.

11.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

21a2124.CNF
4.

10.
9.

11.
11.
7.
9.

13.
12.
11.
8.
9.

15.
11.
20.
25.
34.
39.
48.
57.
72.

102.
138.
272.
625.

1339.
112.
45.
78.

176.
138.

6.
0.
0.
2.
1.
3.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.

6.
8.
9.
6.
9.
9.
7.

13.
17.
15.
15.
11.
24.
25.
15.
26.
27.
25.
44.
49.
85.

115.
194.
304.
632.

1285.
104.

38.
63.

181.
106.
8.
0.
1.
0.
2.
6.
1.
0.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-178, REV
8. 8. 7. 6.

10. 8. 10. 7.
9. 11. 7. 3.

11. 10. 8. 12.
9. 10. 11. 9.
6. 13. 7. 9.

11. 7. 4. 16.
14. 14. 7. 9.
11. 11. 14. 18.
11. 17. 18. 16.
16. 6. 15. 17.
19. 20. 20. 18.
22. 13. 18. 13.
20. 22. 24. 29.
21. 22. 27. 18.
26. 25. 29. 21.
43. 21. 36. 25.
24. 48. 50. 38.
31. 46. 55. 48.
64. 47. 45. 50.
59. 78. 66. 58.
131. 127. 127. 129.
159. 196. 185. 160.
314. 379. 354. 402.
756. 807. 957. 924.

1176. 1031. 841. 610.
97. 81. 67. 79.
49. 47. 64. 72.
79. 89. 124. 112.
193. 178. 204. 254.
75. 60. 48. 27.
2. 1. 3. 0.
0. 0. 0. 2.
2. 0. 1. 1.
4. 2. 2. 2.
1. 5. 3. 7.
7. 11. 10. 8.
0. 1. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 1. 1.
0. 0. 1. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

864



y-~c-A
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G
Rev. 2.01

A N A L Y S I S

VVH'-8D-VVM-0P-178, REV./
DATA REDUCTION REPORT

SAMPLE
S96T001359-DUP

File ID: 22a2258.CNF

Counted on: 3/30/96 @ 7:51
Detector: AEA22
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
240.5 240.5 298.065 298.065
1352.7 1352.7 251.734 251.700

FWHM
Initial Final
12.000 6.518
12.000 6.014

Tau
Initial Final
6.000 1.497
6.000 1.526

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.162 5.487 5.480 0.0070.03 11.33 2.7
5.479 5.480 -.001

0.841 5.270 5.267 0.0030.03 58.86 1.2

Activity
d/m uCi/ea
157.8 0.711E-04
120.9 0.544E-04
596.3 0.269E-03

1.003 <--valid peaks only--> 70.19

DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0046)*Channel
Energy range (MeV): 4.109 TO 6.465

Efficiency = 0.0997 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33584.0
33585.5
33694.0

-110.0

% Recovery
100.000
100.004
100.328
-0.328

Analyzed by:

865

Peak
ID
1
2

Totals:

ALJ



Spectrum 22a2258.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-wM-Dp 178, REV. /

2
.......................... 2
............................................2.....
... .................................................... 2...
.... 2.

. ..1.

868

9947.5

2
2

1



Raw Data Du
1 0.

11 0.
21 1.
31 1.
41 1.
51 1.
61 0.
71 0.
81 1.
91 0.
01 1.
11 1.
.21 0.
.31 1.
.41 3.
51 2.
.61 2.
.71 2.
.81 11.
91 8.
01 24.
11 57.
21 128.
31 307.
41 716.
51 1389.
61 101.
71 52.
81 92.
91 200.
01 224.
11 10.
21 0.
31 0.
41 1.
51 4.
61 6.
71 4.
81 0.
91 0.
.01 0.
11 1.

:21 0.
.31 3.
41 0.
51 0.
61 0.

.71 0.
.81 0.
91 0.
i1 0.

mp for
0.
0.
0.
2.
1.
0.
0.
0.
1.
0.
0.
2.
2.
3.
1.
4.
5.

10.
5.

14.
27.
47.

139.
345.
812.

1445.
87.
35.
86.

231.
134.

8.
0.
0.
2.
3.
8.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
1.
0.
0.
1.
2.
1.
1.
0.
1.
4.
4.
2.
1.
4.
4.
6.
9.

13.
20.
57.

144.
368.
969.

1395.
96.
45.
96.

188.
81.

5.
0.
1.
1.
2.
6.
1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.

1.
3.
0.
1.
1.
1.
3.
0.
0.
1.
2.
0.
4.
1.
3.
3.
4.
8.
7.

17.
33.
53.

193.
428.
946.

1400.
74.
37.

111.
224.

70.
2.
1.
0.
1.
4.
9.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.

22a2258.CNF
1.
1.
0.
0.
2.
0.
1.
0.
2.
3.
0.
2.
2.
1.
1.
3.
8.
4.
8.

18.
31.
54.

182.
443.

1058.
1202.

65.
39.

111.
246.

30.
3.
1.
2.
3.
5.
7.
0.
0.
0.
0.
0.
4.
0.
0.
0.
1.
1.
0.
0.

0.
2.
0.
2.
2.
1.
0.
1.
3.
0.
1.
0.
1.
2.
3.
2.
8.
5.

10.
21.
33.
69.

167.
502.

1212.
823.

71.
54.

135.
239.

38.
0.
1.
0.
5.
1.
7.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-1 78, RE
0
3
0
0
0
0
1
1
0
3
2
1
1
2
2
2
6
3
7

18
28
68

232
500

1285
379

69
54

133
264

24
0
0
0
2
5
7
1
0
0
0
0
2
1
0
0
0
1
0
0

867

0
2
0
0
0
1
0
1
0
0
2
0
2
2
3
4
5
6
7

23
59
96

238
550

1241
208

54
52

167
238

22
0
1
1
5
6
3
1
0
0
0
1
2
1
0
0
0
0
0
0

0.
2.
2.
0.
0.
2.
0.
1.
1.
1.
1.
0.
3.
2.
2.
4.
7.
8.

11.
20.
48.
97.

261.
674.

1376.
134.
47.
74.

171.
239.

14.
0.
0.
1.
1.
3.
6.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

V.I
1.

2.
0.
3.
0.
1.
1.
1.
0.
1.
1.
1.
4.
2.
2.
3.

12.
17.
23.
61.

108.
261.
685.

1399.
109.
39.
64.

187.
273.

10.
0.
1.
2.
4.
6.
6.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
2.
0.
0.



zo49 5-Yov - ";6eWestinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

NHC-SDWM-DPA78, REV.
DATA REDUCTION REPORT

SAMPLE
S96T001360-SAM

File ID: 23a2353.CNF

Counted on: 3/30/96 @ 7:52
Detector: AEA23
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
247.0 247.0 297.160 297.160

1361.2 1361.2 251.484 251.471

FWHM
Initial Final
14.000 6.249
12.000 5.372

Tau
Initial Final
7.000 1.694
6.000 1.409

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.140 5.487 5.466 0.0210.03 10.38 2.8

5.479 5.466 0.013
0.769 5.270 5.256 0.0140.02 56.83 1.2

Activity
d/m uCi/ea
800.6 0.361E-03
613.3 0.276E-03

3189.4 0.144E-02

0.910 <--valid peaks only--> 67.21

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0046)*Channel
Energy range (MeV): 4.099 TO 6.455

Efficiency = 0.0180 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
35466.0
35465.6
32266.9

3199.1

% Recovery
100.000
99.999
90.980
9.020

Analyzed by:

865

Peak
ID
1
2

Totals:

ALJ



Spectrum 23a2353.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV

.. 2
................ 2

....................................... 2..
................................................................. 2.
.2...

1

869

9530.7

2..
.2.

...

1..

1



Raw Data Du
1 0.

11 1.
21 2.
31 2.
41 1.
51 4.
61 0.
71 6.
81 6.
91 4.
.01 8.
.11 6.
.21 9.
.31 6.
L41 5.
L51 18.
L61 15.
L71 28.
L81 36.
L91 41.
01 72.
11 97.
21 170.
231 326.
241 755.
251 1434.
261 101.
71 42.
281 97.
?91 182.
301 156.
311 6.
321 0.
331 1.
341 1.
351 3.
361 9.
371 2.
381 0.
391 0.
101 0.
Ill 0.
121 0.
131 1.
141 0.
151 0.
161 0.
171 0.
181 0.
91 1.

511 0.

mp for
0.
4.
2.
2.
2.
2.
3.
1.
2.
5.
4.

12.
10.
9.

16.
13.
21.
16.
41.
51.
74.

122.
186.
344.
835.

1494.
108.
45.

100.
191.
99.
6.
0.
0.
1.
2.
6.
2.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
3. 0.
2. 2.
2. 0.
5. 3.
0. 3.
3. 4.
3. 5.
0. 3.
3. 4.
5. 15.
4. 6.

13. 10.
8. 10.

12. 8.
10. 8.
19. 12.
19. 22.
20. 40.
49. 28.
64. 44.
92. 92.

105. 128.
215. 189.
351. 365.
882. 924.

1436. 1315.
83. 66.
45. 43.
96. 101.

207. 219.
58. 39.
5. 2.
1. 0.
2. 0.
1. 1.
5. 2.
7. 10.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

23a2353.CNF
0. 1.
2. 0.
3. 3.
3. 1.
0. 1.
2. 5.
7. 2.
1. 4.
6. 2.
7. 6.
7. 7.
9. 5.
6. 14.

10. 9.
18. 8.
13. 17.
18. 23.
31. 30.
39. 50.
62. 52.
75. 78.

117. 129.
207. 233.
457. 421.
1000. 1085.

969. 555.
99. 71.
51. 38.

107. 110.
246. 249.
31. 27.
1. 0.
1. 0.
0. 1.
3. 3.
4. 3.
2. 5.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
2. 2.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

WHC-SD-WM-DP-178, REV.
2. 2. 1. 1.
4. 0. 2. 2.
2. 3. 0. 0.
2. 4. 3. 0.
2. 0. 3. 2.
2. 0. 3. 2.
4. 4. 2. 3.
4. 1. 6. 4.
7. 4. 5. 8.
2. 4. 8. 3.
8. 4. 4. 4.
6. 11. 9. 9.
8. 10. 3. 14.

16. 10. 11. 9.
19. 19. 14. 17.
18. 19. 19. 15.
12. 24. 27. 31.
25. 32. 26. 24.
37. 53. 46. 54.
52. 58. 60. 77.
77. 93. 88. 101.
144. 156. 158. 165.
267. 275. 300. 308.
515. 528. 675. 700.

1098. 1209. 1311. 1432.
294. 163. 111. 97.
68. 58. 58. 58.
55. 64. 75. 60.
115. 158. 169. 165.
269. 280. 240. 214.

33. 17. 12. 8.
0. 1. 1. 0.
2. 0. 1. 0.
3. 4. 1. 1.
3. 3. 2. 2.
9. 1. 6. 8.
6. 6. 11. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 1. 0.
2. 0. 2. 2.
2. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

870



Z* 3 -<3c' -Z

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2. 01

A N A L Y S I S

WHO-SD-wM-D~p-178, REV
DATA REDUCTION REPORT

SAMPLE
S96TOO1360-DUP

File ID: 24a2458.CNF

Counted on:
Detector:
Geometry number:
Count time:

3/30/96 @ 7:52
AEA24

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
275.1 275.1 300.209 300.209

1486.0 1486.0 254.483 254.461

FWHM
Initial Final
14.000 6.432
12.000 6.092

Tau
Initial Final
7.000 1.664
6.000 1.489

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.154 5.487 5.472 0.0150.03 11.96 2.6
5.479 5.472 0.007

0.855 5.270 5.261 0.0090.03 66.42 1.1

Activity
d/m uCi/ea
843.5 0.380E-03
646.1 0.291E-03

3405.4 0.153E-02

1.009 <--valid peaks only--> 78.38

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.0197 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37275.0
37275.2
37626.3

-351.3

% Recovery
100.000
100.001
100.942
-0.942

Analyzed by:

Peak
ID
1
2

Totals:

ALJ
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Spectrum 24a2458.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD.WM.D-p. 7 REV )
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Raw Data Du
1 0.

11 1.
21 0.
31 1.
41 0.
51 2.
61 1.
71 1.
81 2.
91 1.
.01 0.
.11 1.
21 0.
.31 3.
.41 3.
L51 0.
[61 6.
[71 3.
L81 7.
[91 18.
!01 25.
M 44.
!21 107.
?31 257.
41 683.
51 1407.
?61 191.
71 56.
?81 77.
?91 197.
301 286.
311 22.
321 0.
331 0.
341 1.
351 6.
361 4.
371 5.
381 0.
391 0.
101 0.
111 1.
121 3.
131 1.
141 0.
151 0.
161 0.
171 0.
181 0.
191 0.
I11 0.

mp for
0.
0.
0.
2.
1.
0.
3.
3.
1.
2.
0.
3.
4.
1.
6.
2.
4.
5.
9.

17.
29.
46.

118.
304.
763.

1477.
159.

64.
64.

185.
278.

20.
0.
1.
1.
5.
5.
2.
0.
0.
1.
0.
3.
1.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
1.
0.
0.
1.
0.
1.
2.
2.
2.
0.
1.
0.
3.
1.
4.
4.
5.
7.

11.
21.
35.
54.

148.
334.
831.

1543.
111.
47.
87.

198.
235.

16.
0.
0.
0.
1.
9.
8.
0.
0.
0.
0.
3.
2.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
2.
0.
2.
0.
1.
4.
4.
1.
1.
2.
5.
3.
2.
6.
6.

14.
26.
61.

139.
347.
841.

1562.
108.

49.
95.

270.
184.

9.
0.
2.
4.
5.

11.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

24a2458.CNF
0.
0.
1.
0.
0.
2.
1.
1.
0.
0.
0.
2.
3.
1.
6.
3.
4.
4.

12.
10.
31.
66.

156.
413.
934.

1575.
102.
48.
88.

238.
111.
4.
0.
0.
2.
4.
9.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
1.
1.
3.
2.
1.
2.
2.
2.
6.
2.
2.
6.
4.
5.

20.
20.
30.
66.

177.
417.

1038.
1545.

96.
53.
97.

247.
77.
3.
0.
0.
3.
2.
7.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.

WHC-SP-WDP-178tREV 10. 00
0. 0. 0. 2.
1. 2. 1. 0.
1. 0. 0. 1.
1. 1. 3. 4.
1. 1. 2. 0.
2. 0. 1. 2.
1. 0. 0. 0.
2. 2. 0. 1.
1. 0. 0. 1.
1. 4. 1. 1.
2. 2. 4. 1.
1. 1. 6. 2.
2. 5. 3. 1.
1. 2. 2. 1.
2. 4. 2. 3.
2. 7. 5. 7.
3. 13. 11. 11.

12. 14. 7. 7.
20. 20. 20. 34.
41. 30. 28. 48.
66. 84. 85. 94.

184. 207. 221. 254.
431. 537. 545. 653.
1156. 1262. 1270. 1323.
1495. 1211. 783. 370.

98. 77. 72. 66.
51. 51. 60. 56.
109. 117. 135. 154.
253. 258. 248. 315.
50. 37. 31. 15.
2. 1. 0. 0.
0. 0. 0. 1.
0. 1. 2. 1.
3. 4. 1. 0.
5. 7. 9. 4.
6. 7. 6. 4.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 1.
1. 1. 1. 1.
2. 1. 2. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
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WHC-SD-WM-DP-178, REV.

LABCORE Data Entry Template for Worklist# 7091

Analyst: a 1Z Lnstrument: AMO / Book#

Method: LA-953-103 Rev/Mod

Worklist Comment: AY-101 GRAB. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96TO01361 0

@AM24101 LIQUID

@AM24101 LIQUID

@AM24101 LIQUID 96000257 AY-101 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

S96TO01361 0 @AM24101 LIQUID

Final page for worklist # 791

Anlignal re Date/Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Cod674

Page: 1

1 STD

2 BLNK

3 SAMPLE

4 DUP

I



worklistdata Version 0.0 o05/16/95
04/02/96 10:38

WHC-SD-WM-DP-178, REV I

LABCORE Completed Worklist Report for Worklist# 7091

Analyst: ak Instrument: -AB4- Book# / A-/ ?
Method: /4 jj -/o Rev/Mod k4
Worklist Comment: AY-101 GRAB. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

9AM241 01
aAM24101
2AM24101
aAM24101
QAM24101
@AM24101
2AM241 01
&AM24101
aAM24101
@AM24101

@AM24101
@AM24101

AM24101 LIQUID 3.07E-02 2.42E-2 78.830 % Recovery
AM24101T LIQU:ID 100. 8.77E+01 87.700 % Recovery
AM24101E LIQUID 1.0 1.72E+00 1.720 % Ct. Error
AM24101 LIQUID 1 <l.73E-3 uCi/mL
AM24101T LIQU|ID 100.0 6.38E+01 63.800 % Recovery

AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct. Error

AM24101 LIQUID N/A 3.35E-03 1.520e-003 uti/mL
AM24101E LIQUID N/A 2.52E+00 2.520 % Ct. Error

AM24101T LIQUID N/A 7.71E+01 77.100 % Recovery
AM24101 LIQUI[D 3.35E-3 3.48e-3 3.810 RPD
A24101T LIQUI[D 100.0 7.77E+01 77.700 % Recovery

AM24101E LIQU[D 1.0 2.4E+00 2.400 % Ct. Error

Final page for worklist# 7091

Analyst Signature Date

wer Sgatr)

Analyst Signature

Units shownfor QC (BLKIBKG) may not reflect the actual units.

875

Page:

STD
STI)
STD

BLNK
SLNK

BLNK
SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP

S96T001361
S96T001361
S96T001361
S96T001361

S96T001361
S96T001361

Date

D)ateI



Wl4-SD-WM-DPA 7 8, REV.

WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Tp Date Counted MAR-30-96 Am 241 AEA Frac. (C241 0.151
DUP Sample Volume In mL (SS) 1.000 IAm 243 AEA Frac. (C2431 0.746

' Sample D.F. (DF) 2431244 AEA Frac. (Cm) 0
7091 Tracer Volume in mL (SK .100 o I AT Counts 3443

AN Digest D.F. (IDDF) A Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background In cpm (Bkpl 0.27

1 %ti Am-243 Tracer Value (dpmimL) 7550A Am 241 cpm 17.41
LIQUID Detector Number __ _Am 243 cpm 85.97

Ki Detector Efficiency (DetEff} 0.2910Cm 2431244 cpm 0
96002814 EA Count Time (min) 480

,MM rM Am 241 MCiIL = 6.9531E+00
0 Cm 243/244 pCIIL = < 5.9224E+00

NIA
Am-241 pCi/L = (C241 * Am-243 Tracer Value * SPKV DF * DDF * (1 000mL/L)) i (C243 * SS - (2220000dpm/pCi))

S96T001361 Cm-243/244 pCI/L = (Cm - Am-243 Tracer Value * SPKV * DF * DDF * (1000mlfl)) I (C243 - SS * (2220000dpm/pCl))

WB27fl7 Relative Counting Error = Square Root of ((i/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-2431244 cpm - min)) - 1.96 100

Pep.ard Sw Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) * C243 * 100 1 Am-243 Tracer Value * SPKV

JFR Am 241 pCilmL = 6.95E-03 DETECTION
Anals XJ Relative Counting Error = 2.4% LEVELS

AKL. In pCi/mL
'> laCmltM NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

orIiu1i Cm 2431244 pClmL < 5.92E-03 5.92E-03
AnP 0 I t Relative Counting Error = 100.0% Cm 243/244

.03129/9 Am 243 Tracer Recovery = 38.9% 5.92E-03
Analyis TMeY

03:30 PM
Sam pe POInlt
AYI01 GRAB

rAnalyst: AKL Date: 04/01/96
lSignature of Chemist: JFR Date:
SAMPLEWB1 REV 1.2 953103ML

5
D4 , 0

)

7

87

I\953103\OUT\AM7091 WB1

I
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WHC-SD-WM-DP-178, REV.

WORKBOOK PAGE: STD1
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID STD

W 4ffiM Date Counted MAR-31-96 Am 241 AEA Frac. (C241) 0.50S
STD Sample Volume In mL (SS) 1.00 Am 243 AEA Frac. (C243) 0.358

Sample D.F. IDF) 101 Cm 2431244 AEA Frac. (Cm) 0
7091 Tracer Volume In mL (SP KV 0.050 Total AT Counts 8086

7 _,MO42Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. S11B43 Background In cpm (Bkg) 0.27

$74 Am-243 Tracer Value (dpm/mL)| 7550.4 Am 241 cpm 6.4
LIQUID Detector Number 14 Am 243 cpm 46.29

..t.h. . b. r Detector Efficiency (Del f| 0.2910 im 2431244 cpm 0
96002814 standard Book No 104B43 EA Count Time (mi) 480

Re 'tn Standard Value in pCilmL 0.03067 Am 241 pCiIL = 2.4228E+01
0 | Cm 2431244 pCiIL = < 2.7338E+00

N/A
ubO/r Am-241 pCi/L = (C241 *Am-243 Tracer Value * SPKV* DF* DDF * (1OOOmL/L)) I (C243 *SS * (2220000dpm/pC))

WL#7091 Cm-243244 pCi/L = (Cm * Am-243 Tracer Value * SPKV* DF DF * (1000mLL)) / (C243 * SS * (2220000dpm/pCi))

W827807 Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm - min)))* 1.96* 100

P___p_____d___y Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg)* (i/DetEff)* C243 100 1 Am-243 Tracer Value * SPKV

SEH

JFR Am 241 lpCinmL = 2.42E-02 DETECTION
A yRelative Counting Error = 1.7% LEVELS

AKL in pCilmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

040196 Cm 2431244 pCilmL < 2.73E-03 2.73E-03
AnIV&IDaOte Relative Counting Error = 100.0% Cm 2431244

03129/96 Am 243 Tracer Recovery = 87.7% 2.73E-03

03:30 PM
44ampw1 Point
AY-101 GRAB

nalyst: AKL Date: 04/01/96
Signature of Chemist: . IS. JFR Date: 4 rjjLC 
STANDARD.WB1 REV 1.2 953103ML 0

877
I \953103\OU1NAM7091 WB1

I

04/01/96



WHC-SD-WM-DP-178, REV. I
WORKBOOK PAGE: BLANK2
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID / SOLID BLNK

& Date Counted MAR-30-96 Am 241 AEA Frac. (C241) 0
BLNK Sample Volume in mL M8)| 1,000 Am 243 AEA Frac. (C243) 0.777

SSample D.. (DF)I 101 Cm 2431244 AEA Frac. (Cm) 0
7091 Tracer Volume In mL (SPKV) 0.050 Total AT Counts 2715

SDigest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.27

A 4 ' Am-243 Tracer Value (dpmmL 7550.4 Am 241 cpm 0
LIQUID Detector Number 14 Am 243 cpm 72.01

.t4l Detector Efficiency (DetEffl 0.2910|Cm 2431244 cpm 0
96002814 AEA Count Time (min) 480

Am 241 pCiIL = < 1.7319E+00
0 Cm 2431244 pCIIL = < 1.7319E+00

NIA
Am-241 pCiIL =(C241 *Am-243 Tracer Value* SPKV* DF DDF* (1000mLL))I(C243* SS' (2220000dpm/pCI))

WL709I Cm-2431244 pCi/l m (Cm * Am-243 Tracer Value * SPKV * DF - DDF (1 000mLJL)) / (C243 * SS * (2220000dpm/pcl))

WB27807 Relative Counting Error = Square Root of [(1/(Am-243 cpm - mIn)) + (11 (Am-241 or Cm-2431244 cpm * min))] - 1.96 100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) (1/DetEff) C243 *100 / Am-243 Tracer Value' SPKV

SEH
>4/4 NOTE: Am-241 Result is a LESS THAN Value.

JFR Am 241 pCIImL = < 1.73E-03 DETECTION
N Relative Counting Error = 100.0% LEVELS

AKL in pCi/mL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04/01196 Cm 2431244 pCi/mL < 1.73E-03 1.73E-03
Relative Counting Error = 100.0% Cm 243/244

03129196 Am 243 Tracer Recovery = 63.8% 1.73E-03

AY101 GRAB

Analyst: AKL Date: 04/01/96
lSignature of Chemist: JFR Date: 2 4 - Y.
BLANKWB1 REV 1.2 / 1 953103ML

878
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WHC-SD-WM-DP-178, REV I

WORKBOOK PAGE: SAM3
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID SAMPLE

D Oate Counted MAR-31-96 Am 241 AEA Frac. (C241) 0.143
SAMPLE Sample Volume In mL VS!) 1.000 Am 243 AEA Frac. (C243) 0.734

iSamsple E.F. (OF) 101 Cm 2431244 AEA Frac. (Cm) 0
7091 Tracer Volume In mL (SPKVl 0.050 Total AT Counts 3470

4 Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30

M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.27
Am-243 Tracer Value 1(dpmL) 7550Am 241 cpm 15.04

LIQUID Detector Number 14 Am 243 cpm 76.91

IS Detector Efficiency (De1Effff 0.2910 Cm 2431244 cpm 0
96002814 EA Count Time (min) 480

A Am 241 pCIIL = 3.3462E+0

0 1 Cm 2431244 pCIL = < 1.5175E+00

NIA
Am-241 pCi/L = (C241 *Am-243 Tracer Value * SPKV DF DDF* (l OOmL/L)) i (C243 *SS (2220000dpm4pCi))

S96TOO1361 Cm-2431244 pCi/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF - (1 000mL)) / (C243 - SS * (2220000dpm/pCi))

W327807 Relative Counting Error = Square Root of [(1i(Am-243 cpm - min)) + (1/ (Am-241 or Cm-243/244 cpm * min))] * 1.S *100

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg * (1/DetEff) * C243 100 / Am-243 Tracer Value* SPKV

SEH

JFR Am 241 pCilmL = 3.35E-03 DETECTION
Relative Counting Error = 2.5% LEVELS

AKL In pCIlmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

04101196 Cm 2431244 pCIlmL < 1.52E-03 1.52E-03
Relative Counting Error = 100.0% Cm 243/244

03129196 Am 243 Tracer Recovery = 77.1% 1.52E-03

03:30 PM

AY.101 GRAB

Analst: AKL Date: 04/01196

Signature of Chemist: JFR Date: 4 6
SAMPLE.WB1 REV 1.t5/ 953103ML

873
I\953103\CUT\AM7091 WBI
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WHC-SD-WM-DP-178. REV. I

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID / SOLID DUP
Date Counted 03130196 Am 241 AEA Frac. (C241) 0.151

CUP ENTER COMPLETE TYPE <<<<< 1.000 Am 243 AEA Frac. (C243) 0.746
Sample D.F. (DF) 101 m 2431244 AEA Frac. (Cm) 0

7091 racer Volume in mL (SPKV) 0.050 Total AT Counts 3443
T Digest D.F. (DDF) 1 AT Count Time (min) (TC) 30

M24101 racer Book No. 118843 Background In cpm (Bkg 0.27
Am-243 Tracer Value (dpmimL) 7550.4 Am 241 cpm 17.41
APC Detector Number 14 Am 243 cpm 85.97
Detector Effeclency (DetEff) 0.2910 ';m 2431244 cpm 0

SOT1361 ___ AEA Count Time (minl 480
Am 241 pCUL = T.4UF+B

r Cm 2431244 pCiIL = 1.4806E+00

Am 243 Tracer Recovery = (Total AT counts I TC - Bkg) - (1/DetEff) - C243 * 100 / Am-243 Tracer Value SPKV
Am.241 pCIL = (C241 * Am-243 Tracer Value * SPKV * DF * DOF * (1000mL/L)) I (C243 * SS * (2220000dpm/pCi))
Cm-243J244 pCi/L = (Cm Am-243 Tracer Value * SPKV * DF * DDF * (1000mLAL)) / (C243 * SS * (2220000dpm/pCl))

03:30 PM Relative counting Error = Square Root of [(I(Am-243 cpm min)) +(1 / (Am-241 or Cm-2431244 cpm min))] 1.96 100

Am 241 pCI/mL = 3.48E-03 DETECTION
Relative Counting Error = 2.4% LEVELS

In pCIlmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
Cm 2431244 pCI/mL = < 1.48E-03 1.48E-03
Relative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 77.7% 1.48E-03

Data Ent b Date: 04/02/96
Approved b: Date: A-4-4
-u r .OUVDfC.(<

03 I Page 1 of 1
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WHC-SD-WM-DP-178, REV I
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7091-STD

File ID: 14a1410.CNF

~,

it§

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/31/96 @18:21
EA14

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1541.9 1541.9
1062.7 1062.7

54.6 54.6
10.6 10.6
12.3 12.3
12.6 12.6

Peak center
Initial Final

300.932 300.932
254.593 254.510
164.747 164.553
108.837 108.383
66.778 66.325
18.736 18.599

FWHM
Initial Final
12.000 6.217
14.000 6.346

116.000 1.000
62.000 132.828
16.000 17.410
10.000 4.656

Tau
Initial Final
6.000 1.660
7.000 1.632

58.000 0.100
31.000 50.926
8.000 0.990
5.000 2.159

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241
2 Am243
3
4
5
6

AEA
Frac

0.505
0.358
0.034

Peak Centroid
Exp. Obs. Diff. FWHM
5.479 5.457 0.0220.03
5.270 5.249 0.0210.03

4.844 0.00
4.591
4.402
4.187

Count %err
Rate c/m @95

65.34 1.1
46.29 1.4
4.35 4.3
1.22 17.5
1.29 9.9
0.34 23.1

Activity
d/m uCi/ea

4894.8 0.220E-02
3292.5 0.148E-02
306.2 0.138E-03

0.896 <--valid peaks only--> 115.97

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0045)*Channel
Energy range (MeV): 4.103 TO 6.407

Efficiency = 0.0142 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
62117.0
62128.3
57037.0

5080.0

% Recovery
100.000
100.018
91.822
8.178

Analyzed by:
DM

881-

G E N E R A L

Peak
ID
1
2
3
4
5
6?

Totals:



Spectrum 14al410.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV I
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Ra4 Dat'a Dump for AEA Spectrum:
0.
9.

16.
7.

14.
19.
18.
10.
10.

9.
19.
21.
27.
20.
33.
49.
39.
75.
56.
86.
88.

133.
142.
241.
447.
929.
278.
247.
377.
895.

1703.
183.

22.
9.
5.
1.
5.
3.
1.
1.
2.
1.
1.
2.
0.
0.
5.
4.
2.
1.
5.

0.
7.

11.
6.

19.
11.
18.
10.
15.
16.
17.
17.
27.
35.
32.
27.
34.
44.
71.
74.
91.

125.
181.
237.
478.
994.
272.
258.
420.
918.

1700.
139.

17.
5.
7.
4.
4.
5.
3.
2.
1.
1.
1.
0.
2.
2.
3.
3.
3.
3.
0.

13.
19.
12.
7.
7.
8.

18.
16.
23.
24.
21.
22.
32.
29.
34.
40.
70.
50.
54.
94.
80.

123.
189.
306.
502.

1131.
259.
284.
452.
950.

1516.
109.

8.
4.
1.
2.
5.
2.
5.
0.
0.
1.
1.
0.
3.
1.
2.
6.
0.
4.

12.
19.

8.
9.

13.
16.
19.
14.
10.
15.
24.
22.
21.
34.
27.
46.
57.
53.
67.
78.
90.

147.
170.
306.
580.

1272.
230.
303.
493.

1029.
1157.

90.
14.
14.

3.
6.
3.
1.
0.
1.
2.
2.
2.
1.
2.
0.
0.
1.
1.
3.

14a1410
13.
11.
13.
11.
11.
13.
13.

9.
14.
17.
21.
23.
27.
34.
32.
35.
49.
39.
77.
84.

107.
147.
211.
299.
641.

1232. 1
255.
280.
492.

1145. 1
771.

68.
12.

8.
5.
5.
3.
0.
5.
3.
2.
2.
1.
1.
5.
4.
1.
4.
3.
0.

.CNF
10.
15.
10.
12.
13.
18.
16.
11.
18.
23.
13.
28.
34.
34.
42.
37.
46.
57.
74.
75.

108.
142.
182.
331.
697.
176.
261.
297.
534.
142.
488.

50.
11.
3.
9.
7.
2.
5.
4.
0.
2.
1.
2.
3.
1.
1.
8.
4.
3.
3.

WHC-SD-WM-DP- 17 8, REV. I
11. 20. 9. 9.
22. 14. 25. 21.
12. 11. 11. 6.

8. 13. 10. 10.
12. 13. 11. 6.
11. 8. 12. 10.
19. 23. 12. 14.
16. 14. 15. 19.
18. 20. 13. 25.
15. 16. 18. 16.
18. 27. 24. 20.
19. 21. 27. 22.
23. 29. 28. 30.
40. 26. 26. 31.
23. 33. 27. 46.
31. 36. 51. 41.
47. 68. 46. 55.
56. 58. 54. 68.
65. 71. 62. 67.
89. 70. 93. 96.
94. 97. 99. 139.

117. 144. 166. 150.
222. 223. 190. 223.
374. 394. 400. 408.
776. 754. 820. 844.

1057. 749. 542. 381.
267. 252. 244. 280.
333. 336. 365. 367.
587. 642. 703. 824.

1249. 1343. 1513. 1653.
345. 279. 281. 213.
36. 24. 16. 22.

8. 14. 7. 8.
2. 8. 9. 9.
4. 6. 8. 2.
5. 4. 2. 4.
3. 3. 6. 2.
5. 0. 3. 1.
1. 2. 2. 3.
2. 4. 2. 0.
4. 0. 7. 1.
2. 1. 2. 3.
4. 4. 4. 3.
3. 8. 1. 1.
2. 1. 3. 2.
1. 0. 1. 4.
2. 2. 3. 1.
2. 5. 2. 2.
2. 2. 3. 3.
3. 2. 0. 3.

883



WHC-S1D-WM-DP-178, REV I
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL7091-BLK

File ID: 10a2528.CNF

g 49/4

A N A L Y S I S

Counted on: 3/30/96
Detector: AEA10
Geometry number: 1
Count time:

@13:31

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final
1435.0 1435.0

36.2 36.2
12.8 12.8
11.0 11.0
11.7 11.7
13.0 13.0
14.1 14.1

Peak center FWHM
Initial Final Initial Final

254.910 254.910 14.000 8.179
116.690 116.656 244.000 1.000
93.629 93.169 14.000 8.398
75.992 72.962 14.000 9.113
62.645 62.645 18.000 2.435
57.847 53.357 18.000 8.526
33.387 32.853 30.000 23.686

Tau
Initial
7.000

122.000
7.000
7.000
9.000
9.000

15.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA
ID Isotope Frac
1 Am243 0.777
2 Np237 0.030
3 ????
4 ????
5 ????
6 ????
7 U 238 0.011

Peak Centroid Count
Exp. obs. Diff. FWHM Rate c/m
5.270 5.257 0.0130.04 72.01
4.640 4.635 0.0050.00 2.80

4.530 0.51
4.439 0.34
4.392 0.18
4.351 0.38

4.184 4.258 -.0740.11 1.05

%err
@95
1.1
5.4
29.0
35.7
51.5
27.9

12.0

Activity
d/m uCi/ea
347.0 0.156E-03
222.6 0.100E-03

6.5 0.293E-05

0.818 <--valid peaks only--> 75.85

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel

Energy range (MeV): 4.110 TO 6.414
Efficiency = 0.2096 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
44515.0
44529.0
37096.1

7418.9

% Recovery
100.000
100.031
83.334
16.666

ANALYZED BY:

G E N E R A L

Peak
ID
1
2
3?
4?
5?
6?
7

Final
1.810
0.100
2.847
7.196
9.225
9.318
1.469

Totals:

884
ALJ



Spectrum 10a2528.CNF WHC-SD-WM-DP-178, REV)
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10185.3

1.

......... 1..
................ 1

....................................... 1

................................................................... 1

......................................... 1
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WHC-SD-WM-DP-1 78, REV I
0.

17.
16.
18.
17.
26.
20.
21.
18.
20.
30.
38.
37.
43.
46.
72.
55.
63.
76.

116.
142.
180.
255.
382.
683.

1275.
510.

82.
13.
10.

7.
6.
3.
2.
4.
2.
3.
2.
1.
0.
3.
1.
3.
3.
5.
3.
3.
1.
3.
3.
4.

88r

0.
14.
16.
24.
11.
16.
23.
25.
25.
38.
27.
42.
24.
39.
42.
51.
58.
83.
87.

112.
145.
187.
277.
443.
706.

1291.
321.

78.
10.

9.
11.

3.
3.
2.
3.
3.
3.
1.
2.
1.
5.
1.
4.
4.
3.
1.
3.
1.
7.
3.
0.

8.
17.
10.
16.
19.
17.
23.
29.
27.
38.
36.
36.
38.
39.
44.
47.
50.
68.

100.
118.
145.
196.
284.
415.
773.

1431.
256.

66.
17.

6.
7.
4.
2.
2.
4.
2.
3.
2.
2.
0.
1.
2.
2.
0.
0.
1.
2.
4.
1.
0.

9.
18.
16.
14.
17.
19.
21.
19.
17.
34.
26.
30.
28.
36.
47.
47.
70.
75.
95.

119.
136.
199.
304.
400.
779.

1540.
206.

45.
12.

5.
8.
7.
4.
5.
3.
3.
1.
7.
5.
1.
4.
5.
2.
0.
2.
2.
3.
1.
1.
2.

Raw Data Dump for AEA Spectrum: 10a2528
20.
10.
16.
22.
19.
20.
19.
30.
21.
30.
29.
35.
29.
36.
52.
56.
61.
78.
97.

122.
152.
206.
286.
465.
816.

1589. 1
201.

31.
6.
5.
6.
3.
3.
3.
4.
1.
2.
0.
1.
7.
2.
1.
1.
1.
0.
3.
2.
2.
3.
4.

.CNF
11.
13.
13.
15.
18.
17.
18.
20.
25.
27.
27.
28.
30.
39.
38.
48.
74.
73.
80.

134.
143.
192.
318.
513.
899.
473.
175.

31.
10.

7.
7.
5.
4.
2.
2.
0.
1.
1.
2.
0.
2.
3.
3.
1.
2.
3.
2.
4.
3.
2.

18.
15.
15.
18.
18.
22.
17.
26.
28.
33.
23.
43.
35.
43.
51.
52.
63.
88.
84.

129.
144.
217.
284.
539.
918.

1396.
157.

23.
8.
7.
8.
3.

10.
3.
1.
2.
3.
1.
1.
1.
2.
2.
3.
0.
0.
3.
1.
4.
8.
4.

12.
14.
14.
13.
18.
19.
25.
28.
29.
27.
46.
38.
29.
47.
36.
59.
72.
69.

109.
132.
168.
214.
349.
544.

1066.
1258.

160.
17.

6.
13.

7.
6.
7.
2.
3.
3.
1.
1.
5.
1.
0.
3.
2.
4.
2.
1.
5.
2.
2.
1 4

16.
17.
21.
17.
17.
24.
20.
19.
21.
28.
25.
26.
37.
42.
50.
50.
68.
73.
86.

130.
181.
199.
321.
576.

1072.
923.
118.

19.
8.
9.
7.
3.
3.
2.
3.
3.
3.
1.
0.
3.
4.
0.
2.
2.
2.
2.
5.
2.
4.
2.

6.
11.

6.
15.
14.
14.
21.
13.
23.
25.
37.
37.
27.
35.
49.
60.
71.
70.
96.

126.
190.
250.
382.
655.

1165.
712.
107.

11.
7.
7.
7.
3.
9.
5.
2.
3.
4.
1.
3.
0.
2.
4.
4.
1.
3.
0.
0.
2.
4.
3.



WHC-SD-W"DP-'78, REV I

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T001361-SAM

File ID: lla3923.CNF

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

3/30/96 @13:32
AEAll

28807. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
277.0 277.0 299.123 299.123

1501.8 1501.8 252.716 252.685
14.5 14.5 89.342 89.336
2.1 2.1 80.985 80.985
7.6 7.6 32.321 31.775

2

FWHM Tau
Initial Final Initial Final
18.000 11.003 9.000 2.346
14.000 8.969 7.000 1.974
58.000 1.000 129.000 0.100
4.000 0.000 2.000 1.632
14.000 21.016 7.000 3.272

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am241

Pu238
2 Am243
3
4
5

AEA
Frac

0.143

0.734
0.010

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.479 5.451 0.0280.05 15.04 2.3
5.487 5.451 0.036
5.270 5.242 0.0280.04 76.91 1.0

4.507 0.00 1.07 8.7
4.470
4.248

0.00 1000.
0.45 18.0

Activity
d/m uCi/ea
358.7 0.162E-03
468.3 0.211E-03

1741.9 0.785E-03
23.9 0.108E-04

0.887 <--valid peaks only--> 93.01

DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0045)*Channel
Energy range (MeV): 4.105 TO 6.409

Efficiency = 0.0446 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50328.0
50325.9
44876.2

5451.8

% Recovery
100.000
99.996
89.167
10.833

Analyzed by:

887

4

Peak
ID
1
2
3
4?
5?

Totals:

ALJ



Spectrum lla3923.CNF WHC$DWMOPP
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Iax.:

5
5
5
5
5
5
3
3
3
3
3
3

2..
.2..

. 2..
..... 2...
.......... 2.
................. 2

............................. 2.
............................................... 2
................................................................... 2..
1............................2
.2.......

.. 1

.... 1

........... 1

. .. 1
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
5. 1.
5. 4.

10. 12.
4. 7.

10. 10.
14. 8.
12. 9.
12. 10.
11. 6.
12. 19.
15. 17.
16. 23.
24. 24.
26. 35.
36. 34.
36. 41.
49. 49.
62. 58.
82. 87.

106. 141.
183. 172.
265. 268.
440. 480.
810. 895.

1593. 1594.
325. 262.
95. 109.

132. 117.
179. 200.
290. 240.
40. 25.
13. 9.
3. 0.
5. 9.
4. 3.
6. 7.
5. 7.
3. 3.
1. 3.
6. 4.
1. 5.
4. 3.
7. 2.
0. 2.
3. 2.
0. 2.
2. 2.
2. 1.
2. 2.
3. 0.

8.
7.

11.
11.
5.

10.
14.
9.

11.
11.
11.
22.
16.
24.
22.
43.
48.
54.
70.
88.

109.
194.
288.
514.
874.

1604.
239.
106.
125.
214.
199.
30.
5.
5.
8.
4.
8.

13.
2.
5.
3.
4.
3.
2.
0.
4.
1.
2.
5.
2.

lla3923.CNF
3.
9.

10.
10.
13.
10.
11.
15.
14.
12.
17.
16.
23.
14.
22.
31.
49.
49.
76.
87.

151.
203.
301.
555.

1007.
1610.

238.
88.

108.
229.
163.

32.
9.
2.
7.
5.
4.
6.
3.
1.
1.
2.
1.
3.
0.
0.
3.
2.
2.
1.

4.
6.

11.
9.

11.
11.
12.
11.
3.

11.
21.
17.
14.
22.
30.
42.
57.
50.
82.

103.
147.
210.
333.
591.

1029.
1467.
209.

75.
119.
225.
153.

18.
7.
5.
7.
5.

14.
2.
4.
2.
2.
2.
2.
2.
0.
7.
2.
1.
3.
0.

8.
10.
6.

11.
3.

11.
12.
9.

11.
12.
18.
18.
24.
29.
32.
32.
54.
60.
76.

132.
142.
213.
347.
645.

1161.
1291.

168.
81.

123.
245.
104.

12.
5.
2.
4.
6.

10.
3.
6.
1.
1.
3.
1.
9.
1.
0.
1.
2.
*6.
3.

ss 9

WHC-SD-WM-DP- 178, REV i
9. 13. 6. 6.
5. 7. 6. 'LO.
1. 7. 11. 13.

11. 3. 7. 6.
10. 9. 7. 9.

7. 6. 6. 7.
5. 11. 14. 8.

10. 11. 10. 12.
11. 10. 17. 20.
16. 20. 10. 15.
14. 17. 18. 21.
19. 24. 18. 21.
17. 23. 23. 21.
20. 21. 31. 28.
26. 30. 24. 25.
38. 25. 41. 36.
44. 47. 55. 44.
48. 60. 61. 61.
84. 77. 85. 94.
88. 104. 106. 119.
148. 173. 166. 179.
212. 244. 249. 245.
352. 353. 392. 423.
620. 733. 723. 799.
1169. 1302. 1389. 1497.
1102. 770. 546. 385.
170. 167. 163. 134.
113. 86. 104. 94.
117. 146. 146. 169.
293. 290. 304. 283.
101. 76. 53. 47.
23. 7. 12. 6.
4. 7. 10. 6.
6. 1. 2. 6.
5. 6. 5. 4.
7. 12. 10. 8.
8. 12. 8. 14.
0. 1. 3. 0.
8. 3. 1. 3.
2. 3. 2. 0.
3. 5. 0. 1.
2. 4. 4. 4.
5. 7. 2. 3.
4. 1. 4. 4.
1. 2. 3. 3.
0. 2. 0. 2.
2. 5. 2. 2.
1. 2. 2. 3.
3. 2. 3. 3.
1. 2. 3. 2.



WHC-SD-WM-DP-178, REV I

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T001361-DUP

File ID: 12al269.CNF

PF/X
ITo 76 A

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/30/96 @13:32
EA12

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

10.7 10.7
7.6 7.6

274.4 274.4
1512.2 1512.2

21.8 21.8
1.7 1.7
8.3 8.3
4.5 4.5

Peak center
Initial Final

368.442 368.442
356.679 355.580
299.629 299.619
253.067 253.029
124.485 124.315
113.146 112.018
82.053 81.681
47.374 47.092

FWHM
Initial Final
20.000 19.250
10.000 2.103
18.000 13.266
16.000 9.901

174.000 1.000
8.000 0.873

10.000 5.532
8.000 1.098

Tau
Initial Final
10.000 10.385
5.000 0.249
9.000 2.331
8.000 1.904

87.000 0.100
4.000 4.001
5.000 0.566
4.000 0.115

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2
3 Am241

Pu238
4 Am243
5 Np237
6
7
8

AEA
Frac

0.151

0.746
0.015

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m

5.773 0.49
5.715 0.54

5.479 5.463 0.0160.06 17.41
5.487 5.463 0.024
5.270 5.253 0.0170.04 85.97
4.640 4.674 -.0340.00 1.70

4.619 0.02
4.482
4.327

0.65
0.26

%err
@95
12.8
13.9
2.2

1.0
7.1
678.
16.2
28.3

d/m

126.1
164.7
591.1
192.9

0.912 <--valid peaks only--> 105.08

DETECTOR CALIBRATION
Energy(MEV) = 4.115 + (0.0045)*Channel
Energy range (MeV): 4.115 TO 6.419

Efficiency = 0.1469 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed

Total
55333.0
55338.3

% Recovery
100.000
100.009

830

G E N E R A L

Peak
ID
1?
2?
3
4
5
6?
7?
8?

Totals:

Activity
uCi/ea

0.568E-04
0.742E-04
0.266E-03
0.869E-04



Composite fit 51377.4 92.851
Residuals 3955.6 7.149

WHC-SD-WM-DP-178, REV I
Analyzed by:

ALJ

891



Spectrum 12al269.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV, I

............ 4.
................. 4
.................................. 4..
..................................................... 4...
.................... 4
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Raw Data Du
1 0.

11 6.
21 5.
31 7.
41 6.
51 6.
61 9.
71 6.
81 14.
91 15.
.01 16.
.11 16.
.21 22.
.31 24.
.41 26.
.51 35.
.61 43.
.71 40.
.81 73.
.91 111.
01 149.
11 229.
21 319.
31 513.
41 839.
51 1543.
61 445.
71 153.
81 112.
91 193.
01 251.
11 55.
21 13.

4.

mp for
0.
6.
6.

10.
6.
4.
8.
6.

23.
14.
11.
21.
25.
19.
35.
32.
61.
64.
82.

112.
165.
216.
332.
561.
945.

1610.
308.
118.
119.
205.
269.

51.
4.
4.
9.
9.
6.
7.
1.
1.
1.
2.
2.
1.
2.
1.
1.
3.
3.
5.
0.

AEA Spectrum:
7. 6.
6. 13.
7. 10.
6. 7.
8. 9.

11. 5.
10. 12.
15. 11.
11. 13.
16. 8.
6. 12.

17. 22.
21. 28.
21. 25.
36. 26.
36. 45.
47. 52.
70. 55.
98. 88.
107. 116.
154. 153.
223. 216.
333. 366.
554. 601.

1027. 1100.
1607. 1668.
298. 259.
131. 117.
120. 137.
214. 236.
233. 238.
38. 34.
7. 1.
3.
7.
2.

11.
10.
2.
4.
0.
5.
6.
3.
6.
4.
2.
3.
1.

6.
2.

13.
6.
7.
4.
2.
6.
2.
2.
5.
3.
2.
1.
3.
2.

12al26
8.
7.

13.
8.
9.
5.
8.

15.
12.
13.
16.
18.
23.
28.
41.
45.
44.
69.
77.

111.
158.
254.
384.
632.

1168.
1524.

246.
89.

157.
242.
173.
29.
8.
4.
9.
8.
8.
6.
4.
1.
4.
5.
2.
1.
3.
3.
4.
0.
3.

2. 2. 4.

9.CNF
7.
6.

12.
5.
6.
9.

11.
14.
12.
15.
15.
15.
24.
34.
31.
37.
50.
43.
93.

142.
170.
232.
390.
643.

1208.
1381.
211.

91.
142.
291.
133.

19.
7.
6.
3.

16.
10.
3.
2.
6.
2.
2.
5.
3.
0.
2.
5.
2.
2.
1.

8.
12.
9.
8.

13.
9.

13.
11.
7.

17.
13.
13.
18.
29.
37.
42.
51.
64.
81.

105.
176.
280.
475.
748.

1286.
1207.
211.
105.
159.
261.
113.

17.
5.
4.
7.

11.
11.
6.
1.
4.
4.
3.
2.
5.
2.
3.
3.
2.
2.

9.
7.
4.
8.

12.
12.
14.
17.
11.
6.

12.
13.
20.
31.
43.
44.
42.
61.
87.

125.
197.
265.
472.
707.

1314.
944.
179.
103.
180.
272.
100.

14.
7.
5.
9.

11.
8.
5.
2.
5.
2.
5.
3.
3.
4.
2.
0.
1.
4.

1. 4.

893

4
4

11

10
8

12
11
9
12
17
10
23
43
37
37
47
64

102
140
190
321
449
811

1431
694
154
115
169
264
87
13
11
7
7
9

13
4
3
1.
0.
1.
4.
3.
1.
6.
3.
2.
4.
1.

WHC-SD-WM-[P-'7E

8.

5.
1.
9.
17.
8.

11.
8.
9.

10.
20.
17.
22.
45.
37.
48.
70.
81.
86.

139.
188.
289.
488.
840.
1459.
542.
150.
105.
204.
320.
63.
8.
4.
1.
7.

10.
14.
4.
2.
1.
1.
5.

10.
0.
4.
4.
2.
2.
2.
0.



04/01/96 10:53
A-0004-1

Page: 1

LABCORE Data Entry Template for Worklist# 7171

Analyst: iLZ lnstrment: AM01 /j Book# /0J q6

Method: LA-953-103 Rev/Mod WHC-SD-WM-DP-.178, REV.
Worklist Comment: Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE S96T001521 0 @AM24101 LIQUID 96000257 AY-101 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S96T001521 0 @AM24101 LIQUID

B SAMPLE S96T001522 0 @AM24101 LIQUID 96000257 AY-101 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP S96T001522 0 @AM24101 LIQUID

Analyst Signature

Final page for worklist # 7171

Date AnaVst S ure Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
89-1



worklistdata Version 0.0 05/16/95
04/08/96 14:24

WHC-SD-WM-DP- 78, REV

LABCORE Completed Worklist Report for Worklist# 7171

Analyst: ak Instrument: AB17 :; Book# / B-94 3
Method: /A- 953 -c3 Rev/Mod A - 5

Worklist Comment: Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

ST

Sn

STD
BLNK

BLNK

BLNK

SAMPLE

SAMPLE

SAMPLE
DUP

DUP

DUP

SAMPLE

SAMPLE

SAMPLE
DUP

DUP

DUP

S96T001521
S96T001521

S96T001521

S96T001521
S96T001521

S96T001521
S96TOO1522

S96T0 1522

596T0 1522

S96T001522
S96T001522

S96T001522

CAM24101

@AM24101
@AM24101
@AM24101

@OM24101
@AM24101
@AM24101.
@AM24101
@AX24101

@AM24101
@OA24101
@CA24101
@OA24101
@AM24101
@A24101.
@AM24101
@AM24101
@"124101

AN24101 LIQUID 3.071-02 2.62E-2 85.340 % Recovery

AM24101T LIQUID 100. 7.62E+01 76.200 % Recovery
AM24101E LIQUID 1.0 1.173+00 1,170 % Ct. Error
AM24101 LIQUID 1 <2.911-3 uCi/,L

AM24101T LIQUID 100.0 7.30E+01 73.000 % Recovery
AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct. Error
.24101 LIQUID N/A 1.02E-02 4.230e-003 uCi/L

AR24101E LIQUID N/A 1.69E+00 0.000 % Ct. Error
AX24101T LIQUID N/A 6.77E+01 1.000e-007 % Recovery
AN24101 LIQUID 1.02E-2 9.29E-3 9.340 RPD

AN24101T LIQUID 100.0 6.72E+01 67.200 % Recovery
3M24101E LIQUID 1.0 1.72E+00 1.720 % Ct. Error
AM24101 LIQUID N/A 9.91E-03 4.530e-003 uCi/eL

AM24101E LIQUID N/A 1.79E+00 0.000 % Ct. Error

AN24101T LIQUID N/A 6.47E+01 1.000-007 % Recovery
AM24101 LIQUID 9.91E-3 8.03E-3 20.960 RPD
AM24101T LIQUID 100.0 7.12E+01 71.200 % Recovery
AM24101E LIQUID 1.0 1.76E+00 1.760 % Ct. Error

Final page for worklist# 7171

Analyst signature Date Analyst Signature

Rev r Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

895

Page: 1

Date



WORKBOOK PAGE: STD1 t-_W.. 17 __

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID STD
fd|(l!(MMff ate Countsd APR.0-96 ||m 241 AEA Frac. (C241) 0.374

STD Sample Volume In mL (SS) 1,000 Am 243 AEA Frac. (C243) 0.49
:Al Sample D.F. fDF) 101 Cm 2431244 AEA Frac. (Cm) 0

7171 Tracer Volume In mL (SPK1) 0.100 Total AT Counts 10257
Digest D.F. (DDF) 1,000 AT Count Time (min) (TC) 30

M24101 Tracer Book No. 118843 Background In cpm (Bkg) 0.3
Am-243 Tracer Value (dpm2L) I 7550.4 Am 241 cpm 102.26

LIQUID Detector Number 14 Am 243 cpm 134.06
Detector Efficiency (DetEfR)1 0.2910 Cm 243/244 cpm 0

96002892 Standard Book No 104B43 EA Count Time (min 480
Standard Value In pCImL 0.03067 Am 241 pCIIL = 2.6219E+01

0Cm 2431244 pCiL = < 4.6011E+00

NIA
Am-241 pCi/L = (C241 Am-243 Tracer Value SPKV * DF * DDF (1000ml/L)) / (C243 * SS - (2220000dpm/pCl))

WL7171 Cm-243r244 pC/L = (Cm Am-243 Tracer Value * SPKV * DF * DDF * (1 OOOmL/L)) i (C243 - SS * (2220000dpmJpC))

W02707 Relative Counting Error = Square Root of [(lf(Am-243 cpm * min)) + (11 (Am-241 or Cm-2431244 cpm - min))] - 1.96 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) - (I/DetEff) C243 100 1 Am-243 Tracer Value * SPKV

JFR Am 241 pCl/mL = 2.62E-02 DETECTION
Relative Counting Error = 1.2% LEVELS

AKL In pCilmL
NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

.D410895.. Cm 2431244 pCilmL < 4.60E-03 4.60E-03
Relative Counting Error = 100.0% Cm 2431244

04103196 Am 243 Tracer Recovery = 76.2% 4.60E-03

03215 PM

AY-A01 GRAS

Anal st AKL Date: 04/08/96
ISignature of Chemist: JFR Date: 7 61
STANDARD.WB1 REV 1.2zi 953103ML ' i

896

I \953103\OUT\AM7171 WB1 04/0M/6



WHC-SD-WM-DP-178 RFV

Am 241 and Cm 243/244: LA-953-103 (A- ) LIQUID I SOLID BLANK
Lyp Date Counted APR-03-96 Am 241 AEA Frac. (C241) 0

BLANK Sample Volume In mL [SS) 1.000 Am 243 AEA Frac. (C243) 0.808
S, 8 ample D.F. (DF) 101 Cm 243/244 AEA Frac. (Cm) 0

7171 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 5967
- Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30

tWAM24101 Tracer Book No. 118B43 Background In cpm (Bkg) 0.3
0 Am-243 Tracer Value (dpm/mL) 7550.4 Am 241 cpm 0
LIQUID Detector Number 14 Am 243 cpm 138.22

Detector Efficiency (DetEft) 0.2910 Cm 243/244 cpm 0
AEA Count Time (min) 480

em u 77Am 241 pCI/L = < 2.9105E+00
Cm 243/244 pCI/L = < 2.9105E+00

NIA
-Am241 pCiIL = (C241 * Am-243 Tracer Value t SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/pCi))

WL7171 Cm-243/244 pCill = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (100mLL)) / (C243 * SS * (2220000dpmipCi))

WB27607 Relative Counting Error = Square Root of [(1/(Am-243 cpm * mn)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 100
PAm 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (I/DetEff)* C243 * 100 / Am-243 Tracer Value * SPKV

JFR
p.NR. NOTE: Am-241 Result is a LESS THAN Value.

JFR Am 241 pCI/mL = < 2.91E.03 DETECTION
AnaMMy M7 Relative Counting Error = 100.0% LEVELS

AKL In pCi/mL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

04108196 Cm 2431244 pCi/mL < 2.91 E-03 2.91E-03
'2 "AMW$yOS D Relative Counting Error 100.0% Cm 2431244

04/03/96 Am 243 Tracer Recovery = 73.0% 2.91 E-03

02:15 PM

AY-101 GRAB

Analyst: AKL Date: 04/08/96
ISignature of Chemist: JFR Date: /
BLANK.WB1 REV 1,2 953103ML A

891

P:\QPRO\METHODS\953103\BLANK WB1 109-Apr-96 08:16:46 AM

i



WHC-SD-WM-DP-178, REV,
WORKBOOK PAGE: SAM3
Am 241 and CM 2431244: LA-953-103 (A-5) LIQUID I SOLID SAMPLE

Date Counted APR-03-96 Am 241 AEA Frac. (C241) 0.179
SAMPLE Sample Volume In mL [SS) 1,000 Am 243 AEA Frac. (C2431 0.6

Sample D.F. [DF) 101 Cm 243/244 AEA Frac. (Cm) 0
7171 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 7444

Digest D.F. (DDF) 1.000l AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118843 Background In cpm (Bkg) 0.3

Am-243 Tracer Value (dpmimL) 7550.4 m 241 cpm 36.53
LIQUID Detector Number 44 Am 243 cpm 122.31

A )WW4 Detector Efficiency (DetEff) 0.2910 |Cm 2431244 cpm 0
96002892 EA Count Time (min} 40

Am 241 pCl/L = 1.0248E+01
0 Cm 2431244 pOLIL = < 4.2297E+00

NIA
Am-241 pCVLL = (C241 * Am-243 Tracer Value *SPKV *F * DDF* (I000mJL)) / (C243* SS* (2220000dpm/pCi))

S98T001521 Cm-2431244 pCl/L = (Cm - Am-243 Tracer Value* SPKV* DF * DDF* (I000mL/L)) I (C243* SS - (2220000dpm/pCI))

W27807 Relative Counting Error = Square Root of [(1I(Am-243 cpm min)) + (1 I (Am-241 or Cm-2431244 cpm min))]* 1.96- 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) *C243* 100 / Am-243 Tracer Value * SPKV
WO

JFR Am 241 pCl/mL = 1.02E-02 DETECTION
Relative Counting Error = 1.7% LEVELS

AKL In pC1mL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

0408196 Cm 2431244 pClmL < 4.23E-03 4.23E-03
Relative Counting Error = 100.0% Cm 243/244

04103196 Am 243 Tracer Recovery = 67.7% 4.23E-03

02:15 PM

AY-101 GRAB

rna st AKL Date: 04/08196
Iinature of Chemist 4ACl t -c JFR Date: Z4- 2

SAMPLE.WB1 REV 1 953103ML 8 /

893

I 953103\OUT\AM7171 W1 04108/96



WHC-SD-WM-DP-178, REV.
WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP
<4/ Date Counted APR-03-96 Am 241 AEA Frac. (C241) 0.162

DUP Sample Volume in mL 1[S,). .000.. Am 243 AEA F rac. (C243) 0.599
J Sample D.F. [DF)| 101 Cm 243124 AEA Frac. (Cm) 0

7171 Tracer Volume In mL (SPKV). 0.100 Total AT Counts 7402
Digest D.F. (DF) A1.000 AT Count Time (min) (TC) 3)

M24101 Tracer Book No. 118B43 Background in cpm (Bkg) 0.3
Am-243 Tracer Value (dpmmL)I 7550.4 Am 241 cpm 34.54

LIQUID Detector Number 14 Am 243 cpm 127.63
Detector Efficiency (DetEff) 0.2910m 243124 cpm 0

96002892 |EA Count Time (mi) 480
M | Am 241 pCiIL = 9.2902E+00

0 'Cm 243124 uCIL = < 4.2679E+00

NIA
Am-241 pCI/IL = (C241 * Am-243 Tracer Value SPKV * DF O DDF* (lOOmL/L)) / (C243 * *(2220000dpm/pJCI))

S96T001521 Cm-2431244 pCi/L = (Cm Am-243 Tracer Value* SPKV *DF DF * (1000mLIL)) i (C243 * SS* (2220000dpm/pCi))

W1327807 Relative Counting Error = Square Root of [(1I/(Am-243 cpm * min)) + 1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96* 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEf) c243 100 / Am-243 Tracer Value - SPKV

CJo

JFR Am 241 pClmL = 9.29E-03 DETECTION
Relative Counting Error = 1.7% LEVELS

AKL in pCi/mL
NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241

04108198 Cm 243124 pCilmL < 4.27E-03 4.27E-03
Relative Counting Error = 100.0% Cm 2431244

04/0308 Am 243 Tracer Recovery = 67.2% 4.27E-03

02:15 PM

AY-101 GRA3

[nalyst: AKL Date: 04/08/96
BSignature of Chemist: JFR Date: 4 C
SAMPLEWBI REV 1./ 953103dL

I \953103\OlmAM7171.WB1 04/08/96



WHC-SD-WM-DP-178. REV I
WORKBOOK PAGE: SAM5
Am 241 and Cm 21244: LA-953-103 (A-5) LIQUID / SOLID SAMPLE

Date Counted APR-03-96 Am 241 AEA Frac. (C241) 0.169
SAMPLE Sample Volume In mL (SS) 1.000 Am 243 AEA Frac. (C243) 0.586

Sample D.F. DF) 101 Cm 2431244 AEA Frac. (Cm) 0
7171 Tracer Volume In mL (SP KM 0,100|Total AT Counts 7290

lDigest D.F. (DDIF) 1.000 T Count Time (min) (TC) 30
M24101 Tracer Book No. 118843 Background In cpm Bkg) 0.3

m-243 Tracer Value (dpmimL) 7550.4|Am 241 cpm 32.03
LIQUID Detector Number 14Am 243 cpm 110.9

Detector Efficiency (DetEf 0.2910|Cm 2431244 cpm 0
96002892 EA Count Time (min) 480

Am 241 pCIIL = 9.9067E+00
0 <Cm 243I24 pCIL = c 4.5280E+00

NIA
m-241 pCi/L = (C241 - Am-243 Tracer Value * SPKV DF * DDF (1000mLL)) / (C243 * SS (2220000dpm/pCi))

S96T001522 Cm-243/244 pCl/L = (Cm* Am-243 Tracer Value - SPKV * DF * DO (1000mL/L)) / (C243 * as - (2220000dpm/pCi))

WB27807 Relative Counting Error Square Root of [(1(Am-243 cpm - min))+ (1 / (Am-241 or Cm-243/244 cpm * min))] - 1.98 100
. Am 243 Tracer Recovery = (Total AT Counts / TC -9kg) * (1IDetEff) C243 - 100 / Am-243 Tracer Value SPKV

CJo

.JFR . .Am 241 pClmL = 9.91 E-03 DETECTION
Retative Counting Error = 1.8% LEVELS

AKL In pCIlmL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

0410N6 Cm 2431244 pCilmL < 4.53E-03 4.53E-03
Relative Counting Error = 100.0% Cm 2431244

04103196 Am 243 Tracer Recovery = 64.7% 4.53E-03

02:16 PM

AY-101 GRAB

nal yst: AKL Date: 04/08196
Signature of Chemist: 1 JFR Date:
SAMPLE.WB1 REV 1.2 /1 953103ML

900

I:\953103\CUT\AM7171WB1

f

04/08/96



WHC-SD-WM-DP-178. REV
WORKBOOK PAGE: DUPS
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID / SOLID DUP

Date Counted APR.03-96 Am 241 AEA Frac. (C241) 0.151
DUP Sample Volume In mL 1,) 1,000 Am 243 AEA Frac. (C243) 0.646

| Sample D.F. (DF) 101 Cm 243/244 AEA Frac. (Cm) 0
7171 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 7271

Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 118843 Background in cpm (Bkg) 0.3
7, I Am-243 Tracer Value (dpmmL)I 7550.4 Am 241 cpm $79

LIQUID Detector Number 14 m 243 cpm 136.3
Detector Efficiency (DetE 0.2910 Cm 2431244 cpm 0

96002892 AEA Count Time (min) 480
7 || Am 241 pCIIL = 8.0294E+00

0 1 Cm 2431244 PCIlL = < 3.7357E+00

N/A
A m-241 pCi/L = (C241 Am-243 Tracer Value' SPKV * DF* DDF * (10OmL/L)) / (C243 * SS (2220000dpm/pCi))

S96T001522 Cm-2431244 pCI/L = (Cm * Am-243 Tracer Value * SPKV DF DDF* (10OmLIL)) / (C243' SS (2220000dpm/pCi))

W927807 Relative Counting Error = Square Root of [(1i/(Am-243 cpm * mn))+ (1 / (Am-241 or Cm-243/244 cpm *min))]* 1.96 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) - (1/DetEff) C243 * 100/ Am-243 Tracer Value SPKV

CJo

JFR m 241 pCi/mL = 8.03E-03 DETECTION
Relative Counting Error = 1.8% LEVELS

AKL In pCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

0410896 Cm 2431244 pCilmL < 3.74E-03 3.74E.03
Relative Counting Error = 100.0% Cm 243/244

04103196 Am 243 Tracer Recovery = 71.2% 3.74E-03

02:15 PM

AY-101 GRAB

nalyst AKL Date: 04/08/96
Signature of Chemist: - JFR Date: 0,6 7
SAMPLEWBI REV 1.2 .1' 953103ML

901
A953103\OUT\AM7171 W1 04/08/96



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
2 1Nev. .

A N A L Y S I S

WHC-SD-WM-DP-178, REV /
DATA REDUCTION REPORT

SAMPLE
WL7171-STD

File ID: 7a7109.CNF

Counted on: 4/ 3/96 @23: 9
Detector: AEA7
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

16.2 16.2
3.5 3.5
2.5 2.5
8.0 8.0

10.7 10.7
11.7 11.7
16.5 16.5
16.3 16.3
17.9 17.9
22.9 22.9

1885.6 1885.6
2544.1 2544.1

76.4 76.4
27.5 27.5
9.4 9.4

16.5 16.5

Peak center
Initial Final

487.624
479.389
467.477
441.422
431.306
422.585
389.581
362.253
351.460
344.854
298.191
252.077
128.965
73.806
66.825
13.752

487.624
478.846
466.822
440.371
431.306
422.240
389.468
362.253
349.898
344.854
298.191
251.967
128.900
73.074
66.031
13.038

Initial
64.000
16.000
8.000

26.000
20.000
34.000
66.000
26.000
24.000
20.000
20.000
18.000

196.000
80.000
8.000

44.000

FWHM
Final
1.000
1.000
0.567

10.761
1.085
3.288

81.242
6.088
4.518
0.003

14.949
12.569
1.000

165.747
0.001
9.187

Tau
Initial Final
32.000 0.100
8.000 0.100
4.000 0.028
13.000 13.513
10.000 9.935
17.000 4.735
33.000 39.156
13.000 13.619
12.000 11.958
10.000 10.349
10.000 3.600
9.000 2.961

98.000 0.100
40.000 63.421
4.000 0.000

22.000 22.746

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2
3
4
5
6
7
8
9
10
11 Am241

Pu238
12 Am243

AEA Peak Centroid Count %
Frac Exp. Obs. Diff. FWHM Rate c/m
???? 6.349 1.30
???? 6.308 0.28
???? 6.253 0.39
???? 6.132 0.26
???? 6.090 0.11
???? 6.048 0.22
???? 5.897 1.48
???? 5.772 0.40
???? 5.715 0.38
???? 5.692 0.02

0.374 5.479 5.477 0.0020.07 102.26
5.487 5.477 0.010

0.490 5.270 5.265 0.0050.06 134.05
0.022 4.699 0.00 5.98

err
@95

7.8
38.2
27.0
39.7
75.2
40.2

9.9
21.8
22.0
202.
0.9

0.8
3.7

d/m
Activity
uCi/ea

905.0 0.408E-03
1181.6 0.532E-03
1126.5 0.507E-03

49.7 0.224E-04

902

Peak
ID
1?
2?
3?
4?
5?
6?
7?
8?
9?

10?
11
12
13
14
15?
16?



14 U 235 0.013 4.386 4.442 -.0560.76
15 ???? 4.410
16 ???? 4.166

3.51 7.9
0.62 24.8
0.48 18.7

51.3 0.231E-04

0.899 <--valid peaks only--> 245.80
WHC-SD-WM-DP- 178 REV

DETECTOR CALIBRATION
Energy(MEV) = 4.106 + (0.0046)*Channel

Energy range (MeV): 4.106 TO 6.461
Efficiency = 0.1202 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
131234.0
131235.5
120853.3

10380.7

% Recovery
100.000
100.001
92.090
7.910

Analyzed by:

903

Totals:

ALJ

,I



Spectrum 7a7109.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, RFV I

.<.. . . .. . . . . . ..

904

19896.8

. . . . . . . . . . . . . . . . .

........................



Raw Data Dump for AEA Spectrum:
1 0.

11 14.
21 15.
31 27.
41 30.
51 36.
61 29.
71 41.
81 45.
91 46.

.01 54.

.11 58.

.21 66.

.31 78.
Al 84.
.51 85.
161 96.
.71 116.
[81 152.
L91 213.
!01 224.
11 316.

!21 446.
31 747.
41 1470.
51 2843.

?61 923.
?71 430.
?81 632.
?91 1404.
301 1666.
311 283.
321 36.
331 27.
341 14.
351 28.
361 13.
371 14.
81 10.

391 19.
101 15.
111 10.
121 12.
131 13.
141 11.
151 11.
161 11.
171 16.
181 22.
191 10.
i11 14.

0.
12.
41.
30.
45.
30.
44.
37.
52.
42.
52.
67.
70.
68.
69.

102.
111.
117.
141.
189.
257.
353.
491.
781.

1538.
2817.

773.
424.
712.

1544.
1642.

252.
36.
29.
12.
16.
19.
19.
21.
14.

8.
19.
21.
16.
19.
19.
16.

9.
12.
15.

0.

11.
9.

26.
27.
28.
25.
41.
36.
47.
43.
51.
57.
68.
78.
92.
92.

111.
145.
152.
203.
243.
356.
501.
813.

1661.
2758.

693.
487.
742.

1590.
1491.

196.
42.
22.
16.
20.
18.
16.
18.
14.
24.
15.
12.
13.
11.
12.
13.
15.

7.
7.

20.
22.
41.
33.
21.
40.
37.
56.
50.
33.
60.
62.
73.
65.
91.

108.
97.

131.
172.
200.
272.
353.
520.
910.

1779.
2622.

613.
485.
831.

1676.
1219.

168.
46.
21.
23.
21.
16.
20.
24.
20.
15.
16.
18.
13.
10.

9.
13.
13.
15.
13.

9415

7a710
13.
19.
29.
27.
45.
46.
31.
37.
47.
52.
48.
59.
66.
62.
84.

102.
117.
161.
162.
224.
294.
336.
563.
913.

1985.
2387.

554.
467.
939.

1838.
1011.

126.
29.
14.
19.
12.
12.
13.
15.
13.
13.
16.
13.
12.
12.

9.
9.

17.
12.
14.

9.CNF
16
11
30
33
38
38
45
36
55
51
48
58
71
79
71
90

127
174
165
229
272
385
594

1017
2032
2132

536
493
964

1911
856

81
35
28
23
11
14
15
14

8
9

10
10
13

9
14
14

7
10
12

WHC-SD-WM-DP-178 REV I
16. 21. ib. 22.
11. 16. 11. 12.
42. 42. 30. 38.
21. 30. 41. 29.
39. 33. 31. 50.
43. 46. 48. 42.
43. 42. 38. 32.
40. 37. 30. 35.
47. 40. 43. 59.
59. 43. 61. 54.
41. 62. 41. 60.
66. 61. 58. 65.
74. 79. 90. 68.
59. 74. 74. 100.
86. 91. 87. 88.
91. 113. 115. 120.
92. 121. 141. 100.

129. 142. 154. 164.
155. 195. 189. 214.
217. 223. 198. 250.
288. 286. 283. 344.
418. 385. 427. 462.
636. 669. 672. 719.

1074. 1165. 1305. 1353.
2246. 2393. 2517. 2656.
1845. 1592. 1359. 1079.

514. 483. 467. 476.
528. 573. 589. 634.

1056. 1140. 1226. 1295.
1955. 2030. 1941. 1907.
725. 545. 490. 406.

83. 61. 49. 37.
30. 24. 23. 24.
23. 22. 16. 19.
14. 20. 13. 17.
23. 15. 14. 14.
19. 9. 15. 12.

8. 13. 18. 22.
13. 19. 15. 20.
12. 17. 9. 11.
15. 22. 13. 11.
16. 13. 14. 12.
17. 9. 10. 17.

9. 16. 12. 10.
10. 15. 11. 17.
13. 10. 5. 11.
16. 16. 14. 9.
16. 16. 20. 13.
17. 13. 14. 13.
14. 16. 11. 11.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
n 2 Al
ev. .u

A N A L Y S I S

WHC-SD-WM-DP-178, REV /
DATA REDUCTION REPORT

SAMPLE
WL7171-BLK

File ID: 8a8286.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

4/ 3/96 @23: 9
AEA8

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

11.1 11.1
10.9 10.9
0.0 0.1
3.8 3.8
15.5 15.5
18.4 18.4
23.4 23.4
30.8 30.8

2715.4 2715.4
52.9 52.9
14.1 14.1
16.3 16.3
14.6 14.6
11.4 11.4
2.3 2.3

Peak center
Initial Final

483.069 483.069
377.081 377.028
368.252 368.252
349.029 348.787
315.563 315.309
306.098 306.098
301.285 301.285
295.040 295.040
253.642 253.642
114.885 114.867
92.428 91.572
66.787 66.048
56.099 54.693
33.868 29.367
30.935 30.000

FWHM
Initial Final
54.000
62.000
4.000
6.000

26.000
18.000
26.000
28.000
18.000

210.000
12.000
38.000
12.000
20.000
10.000

1.000
444.163

0.100
0.453
5.895
1.611
0.832
0.951

12.987
1.000
5.281
7.904
2.215

10.027
0.000

Tau
Initial Final
27.000 0.100
31.000 130.865
2.000 0.100
3.000 0.211

13.000 13.696
9.000 8.960

13.000 13.110
14.000 23.863
9.000 3.310

105.000 0.100
6.000 0.372

19.000 19.452
6.000 0.229

10.000 10.448
5.000 40.918

PEAK RESULTS
Peak Error Limit:

Peak
ID
1

Isotope

2 Cm243
Cm244

3
4
5
6
7
8
9 Pu239

Am243
0 Np237

AEA
Frac

0.013

0.808

0.024

Peak Centroid
Exp. Obs. Diff. FWHM

6.286
5.779 5.809 -.0302.00
5.795 5.809 -.014

5.769
5.682
5.531
5.490
5.468
5.440

5.147 5.253 -.1060.06
5.270 5.253 0.017
4.640 4.629 0.0110.00

4.524
4.409
4.358

Count %err
Rate c/m @95

0.89 9.5
2.29 7.0

0.00
0.07
0.37
0.23
0.21
0.30

138.22

4.08
1.41
0.46
0.94

103.
19.7
28.3
29.8
21.1
0.8

4.4
13.2
34.0
15.3

d/m
Activity
uCi/ea

19.2 0.865E-05
14.0 0.631E-05

847.5 0.382E-03
856.0 0.386E-03
417.0 0.188E-03

9(0

Peak
ID
1?
2
3?
4?
5?
6?
7?
8?
9

10
11?
12?
13?
14?
15?

30%



0.36 33.7
0.00 1859.

0.846 <--valid peaks only--> 144.59
WHC-SD-WM-DP-17P PIR

DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0045)*Channel

Energy range (MeV): 4.112 TO 6.416
Efficiency = 0.1631 CPM/DPM

I, I I1

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
82075.0
82069.5
71930.3
10144.7

% Recovery
100.000
99.993
87.640
12.360

Analyzed by:

907

Totals:

4.244
4.247

ALJ



Spectrum 8a8286.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV.

.
....9............... 9

.....................................9

............................................................ 9.

...................................... 9

9SU

20483.7

.9
.9.

.9.



Raw Data
1 0.

11 12.
21 10.
31 25.
41 28.
51 29.
61 29.
71 30.
81 27.
91 45.
01 34.
11 46.
21 55.
31 60.
41 67.
51 82.
61 77.
71 128.
81 123.
91 132.
01 187.
11 290.
21 399.
31 640.
41 1332.
51 2725.
61 1157.
71 194.
81 42.
91 24.
01 26.
11 11.
21 9.
31 14.
41 9.
51 8.
61 9.
71 12.
81 8.
91 7.
01 6.
11 12.
21 7.
31 8.
41 8.
51 11.
61 3.
71 8.
81 9.
91 7.
11 9.

Dump for
0.
8.

26.
30.
35.
20.
37.
33.
41.
39.
39.
35.
52.
69.
70.
66.
83.
92.

143.
160.
213.
281.
434.
667.

1297.
2799.

888.
172.

30.
21.
21.
10.
12.
7.
9.
9.

10.
7.
2.
9.
5.

12.
7.

11.
10.
9.

11.
11.
16.
5.
0.

AEA Spectrum:
8. 10.
5. 11.

23. 21.
24. 30.
22. 25.
28. 42.
28. 24.
38. 45.
36. 33.
50. 45.
38. 38.
55. 48.
57. 55.
51. 72.
58. 59.
79. 78.
97. 91.

107. 101.
126. 130.
166. 179.
243. 196.
273. 286.
422. 448.
684. 788.

1513. 1642.
2812. 2881.

743. 618.
128. 115.
29. 30.
13. 12.
17. 18.
8. 10.

13. 4.
9. 7.

11. 8.
4. 5.
8. 4.
6. 10.
5. 8.
9. 10.

13. 8.
8. 3.
5. 9.

11. 6.
6. 8.

10. 11.
9. 7.
8. 10.
8. 14.
8. 8.

8a8286.CNF
4. 11.
6.

20.
31.
21.
30.
43.
24.
48.
30.
42.
57.
54.
64.
76.
65.
84.

126.
145.
211.
236.
289.
493.
754.

1913.
2800.

473.
63.
27.
25.
16.
18.
8.

11.
11.
14.
4.

13.
12.
7.

12.
6.
7.
4.
7.

12.
6.
7.

11.
5.

6.
23.
28.
25.
37.
40.
30.
25.
40.
41.
39.
55.
59.
66.
90.
89.
99.

160.
164.
245.
326.
500.
824.

1870.
2598.

410.
67.
28.
17.
11.
14.
12.
16.
11.
5.
7.
9.

10.
7.
7.
9.

13.
9.
6.
5.

15.
8.
8.
8.

WHC-SD-WM-DP1 78, REV
13.
9.

18.
21.
34.
36.
36.
26.
37.
49.
44.
55.
52.
54.
74.
77.
83.

126.
126.
177.
225.
350.
512.
846.

2064.
2363.

348.
47.
16.
24.
21.
13.
7.
7.
8.
4.

13.
14.
11.
11.
2.

10.
10.
5.
7.
6.
2.

12.
5.
3.

7.
16.
22.
27.
23.
35.
33.
46.
44.
34.
50.
44.
59.
69.
61.
82.
89.

106.
132.
183.
248.
371.
540.
995.

2314.
2094.

271.
57.
29.
12.
18.
12.
11.
11.
10.
7.

14.
12.
11.
15.
4.
7.
6.
8.

13.
9.
7.
6.
7.
7.

9.
9.

32.
29.
27.
28.
39.
32.
35.
39.
44.
41.
66.
69.
80.
92.
88.

104.
138.
176.
237.
343.
565.

1036.
2464.
1684.
256.

50.
30.
16.
17.
11.
6.
5.

16.
9.

12.
10.
9.

14.
4.
6.
6.

13.
8.

10.
8.
7.

11.
6.

909

7.
5.

36.
21.
27.
24.
33.
23.
40.
32.
42.
43.
60.
54.
66.
72.

109.
132.
166.
214.
263.
393.
617.

1181.
2553.
1463.

194.
42.
30.
15.
14.
8.

14.
8.

16.
10.
6.

11.
4.
5.
5.

13.
11.
9.
4.
7.
5.
7.
7.

11.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T001521-SAM

File ID: 9a9372.CNF

A N A L Y S I S

WHC-SD-WM-DP-178, REV /

Counted on:
Detector: A
Geometry number: 1
Count time:

4/ 3/96 @23:12
EA9

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final

19.6 19.6
560.1 560.1

2344.6 2344.6
76.2 76.2
24.3 24.3
14.7 14.7
15.8 15.8
18.4 18.4
60.4 60.4

Peak center
Initial Final

370.324 370.324
301.060 301.058
254.473 254.429
112.886 112.840
89.906 88.938
66.473 65.294
44.067 40.397
42.957 42.957
26.564 26.391

FWHM
Initial Final
10.000 5.075
16.000 10.479
14.000 8.120

224.000 1.000
30.000 1.000
12.000 5.048
24.000 7.260
6.000 0.000
10.000 3.615

Tau
Initial Final
5.000 1.006
8.000 1.668
7.000 1.690

112.000 0.100
15.000 0.100
6.000 0.420

12.000 12.292
3.000 2.765
5.000 0.873

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2 Am241

3
4
5
6
7
8
9

Pu238
Am243
Np237

AEA
Frac

0.179

0.600
0.029

0.010

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m

5.782 0.98
5.479 5.470 0.0090.05 36.53
5.487 5.470 0.017
5.270 5.260 0.0100.04 122.31
4.640 4.623 0.0170.00 5.86

4.516
4.409
4.297
4.309
4.234 0.02

%err
@95

9.0
1.5

0.8
3.7

1.79 11.3
1.18 15.9
0.42 34.9
0.00 1000.
2.12 7.8

Activity
d/m uCi/ea

1579 0.712E-03
2062 0.929E-03
5022. 0.226E-02
3973.4 0.179E-02

86.1 0.388E-04

0.818 <--valid peaks only--> 166.82

DETECTOR CALIBRATION
Energy(MEV) = 4.115 + (0.0045)*Channel
Energy range (MeV): 4.115 TO 6.419

Efficiency = 0.0246 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery

910

G E N E R A L

Peak
ID
1?
2
3
4
5
6?
7?
8?
9

Totals:

Item



Raw spectrum 97872.0 100.000
smoothed 97893.3 100.022

Composite fit 82192.4 83.979
Residuals 15679.6 16.021

Analyzed by:
ALJ

WHC-SD-WM-DP-178, REV. I

911



Spectrum 9a9372.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV

17677.7

I
9.
7
7
6
6
6
5
5
5
4
. 4
4.

3..

.3.

2..
2..
.2.
.. 2
.. 3

912

...3...
.............. 3
...............................3.
..................................................... 3...
.......................... 3



Raw Data Dump
0.

47.
62.
39.
41.
43.
34.
31.
58.
60.
55.
70.
67.
94.

102.
116.
160.
149.
213.
233.
331.
403.
516.
742.

1132.
2187.

709.
362.
249.
322.
607.
124.

8.
8.
6.

10.
13.
27.
3.
3.
3.
1.
4.
5.
9.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.

28.
59.
32.
36.
37.
47.
41.
58.
53.
64.
74.
90.
91.

111.
129.
127.
155.
223.
260.
303.
411.
502.
808.

1202.
2380.

611.
341.
286.
379.
584.
114.

9.
9.
7.
6.
9.

22.
1.
3.
3.
1.
2.
6.
5.
0.
0.
0.
0.
0.
0.

30
46
66
30
33
36
43
47
54
58
72
76
65
90
81

114
147
180
210
255
301
389
529
768

1340
2360

486
278
293
388
571
89
8
5
7
9

15
9
0
0
1
0
2
3
2
0
0
0
0
0

30
37
68
27
46
37
42
50
48
51
66
82
83
98

118
126
152
184
173
249
301
434
574
830

1473
2593

419
265
281
405
471
61
10
11
6
9
9
3
1
1
5
0
5
2
1
0
1
0
1
0

9a9
22
61
al
40
32
40
46
45
55
40
68
60

101
75

110
137
143
159
243
272
343
374
572
859

1549
2631

439
259
281
395
406
48
6
5
4
11
13
6
2
2
3
2
3
8
1
0
0
0
0
0

.CNF
32
46
86
30
36
33
59
46
52
55
79
81
77

100
117
141
154
179
217
240
363
404
550
865

1667
2526

473
253
268
500
303
41

7
7
2

13
13

7
0
3
2
1
4
4
2
0
0
0
0
0

WHC-SD-WM-DP-1&. REV ,25. 23. 43.
46. 40. 43. 57.
84. 91. 71. 41.
27. 35. 36. 35.
38. 38. 33. 31.
46. 36. 53. 35.
48. 39. 47. 57.
41. 52. 62. 58.
53. 55. 61. 67.
46. 64. 52. 65.
66. 76. 74. 67.
63. 77. 71. 79.
81. 78. 92. 94.
93. 96. 103. 96.
112. 118. 104. 121.
126. 145. 113. 145.
151. 171. 158. 171.
186. 183. 181. 231.
225. 207. 235. 214.
271. 293. 268. 289.
351. 363. 400. 402.
479. 442. 456. 498.
625. 603. 689. 707.
944. 957. 1047. 1167.

1713. 1869. 1948. 2158.
2229. 1803. 1404. 1024.
446. 378. 401. 321.
233. 278. 259. 244.
311. 307. 306. 287.
518. 537. 541. 585.
265. 190. 192. 141.
23. 16. 9. 10.

5. 8. 2. 6.
3. 4. 7. 5.
3. 7. 6. 12.
8. 8. 13. 13.

19. 16. 16. 17.
8. 3. 3. 2.
1. 0. 1. 0.
1. 0. 1. 1.
2. 1. 3. 3.
1. 3. 1. 3.
2. 2. 1. 7.
7. 7. 10. 3.
0. 1. 0. 0.
0. 0. 1. 0.
1. 4. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T001521-DUP

File ID: 10a2537.CNF

A N A L Y S I S

VVHC-SD-WM-DP-1 78, REV/

Counted on:
Detector:
Geometry number:
Count time:

4/ 3/96 @23:13
AEA10

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final

20.3 20.3
635.9 635.9

2784.8 2784.8
117.3 117.3
28.4 28.4
15.2 15.2
14.9 14.9
16.7 16.7
56.9 56.9

Peak center
Initial Final

372.288 372.288
302.860 302.859
256.200 256.179
146.902 146.836
121.625 121.625
84.444 83.331
77.693 77.017
45.669 45.316
26.628 26.435

FWHM
Initial Final
12.000 6.717
16.000 8.982
14.000 6.891

160.000 1.000
26.000 0.890
10.000 1.381
8.000 0.916
10.000 1.647
10.000 3.676

Tau
Initial
6.000
8.000
7.000

80.000
13.000
5.000
4.000
5.000
5.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1
2 Am241

Pu238
3 Am243
4 Np237
5 Np237
6
7
8
9

AEA
Frac

0.162

0.599
0.044
0.023

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m

5.786 1.06
5.479 5.473 0.0060.04 34.54
5.487 5.473 0.014
5.270 5.263 0.0070.03 127.63
4.769 4.771 -.0020.00 9.28
4.640 4.658 -.0180.00 4.92

4.485 0.18
4.457 1.03
4.314 0.58
4.229 1.66

%err
@95

8.7
1.5

0.8
3.0
5.8
113.
20.0
27.0
10.1

d/m
Activity

uCi/ea

313.8 0.141E-03
409.7 0.185E-03
1100.9 0.496E-03

91.1 0.410E-04
699.8 0.315E-03

0.828 <--valid peaks only--> 176.37

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0045)*Channel
Energy range (MeV): 4.110 TO 6.414

Efficiency = 0.1171 CPM/DPM

TOTAL COUNT DATA:

Total

914

% Recovery

I0-

G E N E R A L

2

Peak
ID
1?
2
3
4
5
6?
7?
8?
9?

Final
1.340
1.805
1.675
0.100
0.023
5.085
0.095
0.421
1.383

Totals:

I tem



Raw spectrum
Smoothed
Composite fit
Residuals

102282.0
102307.6

86824.6
15457.4

100.000
100.025
84.887
15.113

WHC-SD-WM-DP- 178, REV.
Analyzed by:

ALJ

91-3

I



Spectrum 10a2537.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV. I

3.

...... 3..

....................... 3

.... ................................................. 3

...................................... 3

2

2
..... 2

91G

18140.7



Raw Data Dump
0.

43.
59.
35.
35.
36.
42.
56.
40.
58.
61.
83.
80.
86.
92.

108.
138.
160.
187.
224.
282.
398.
473.
726.

1114.
2052.
1249.

432.
262.
289.
623.
189.

6.
2.
7.
3.

13.
22.

3.
1.
0.
2.
2.
7.
6.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.

44.
59.
37.
34.
32.
47.
42.
53.
46.
67.
67.
84.
91.
92.

116.
131.
174.
195.
260.
290.
376.
542.
726.

1203.
2274.

837.
419.
255.
330.
717.
139.

5.
7.
7.
8.

19.
17.

3.
1.
4.
1.
4.
5.
7.
0.
0.
0.
0.
0.
0.

22.
53.
80.
45.
31.
30.
41.
43.
45.
64.
58.
64.
72.
86.

118.
114.
125.
149.
209.
257.
297.
392.
533.
740.

1216.
2457.

628.
341.
281.
360.
676.
117.

4.
6.
4.
7.

18.
23.
1.
0.
2.
2.
1.
4.
6.
0.
0.
0.
0.
0.

25.
31.
86.
30.
48.
46.
37.
49.
57.
68.
74.
69.
73.
82.
88.

123.
153.
177.
206.
277.
331.
396.
519.
763.

1247.
2744.

510.
301.
296.
369.
706.

96.
14.

6.
6.
6.

13.
26.
0.
0.
3.
3.
2.
5.
4.
0.
1.
0.
1.
0.

10a2537
29.
57.
88.
41.
39.
34.
48.
43.
51.
59.
41.
74.
69.
94.

107.
117.
112.
169.
228.
287.
320.
407.
551.
785.

1442.
2919.

563.
264.
229.
403.
624.

66.
4.
7.

10.
9.

15.
11.
0.
2.
4.
1.
2.
3.
2.
1.
1.
0.
1.
0.

.CNF
26.
46.
83.
43.
44.
34.
42.
48.
58.
51.
77.
94.
75.
80.

121.
119.
148.
150.
226.
237.
311.
428.
588.
884.

1452.
3152.

508.
212.
265.
410.
463.

66.
8.
7.
7.
7.

23.
12.
1.
1.
0.
0.
2.
4.
2.
0.
0.
0.
0.
1.

3 .HC-SDyM-C
39. 44.
88. 101.
26. 40.
49. 31.
35.
44.
61.
40.
69.
68.
67.
80.
82.

109.
134.
162.
182.
213.
255.
333.
418.
599.
891.

1664.
3184.

495.
265.
265.
443.
409.

32.
7.
8.
4.
4.

14.
8.
1.
2.
2.
1.
5.
2.
0.
0.
4.
0.
0.
0.

41.
49.
56.
48.
52.
76.
69.
71.

111.
112.
131.
161.
171.
259.
276.
318.
454.
584.
901.

1624.
2863.

472.
250.
278.
527.
282.

35.
4.
2.
5.

16.
10.
11.
1.
1.
1.
2.
3.
1.
-.
0.
0.
0.
0.
0.

36.
77.
24.
37.
37.
38.
57.
51.
55.
62.
73.
68.

102.
110.
124.
132.
164.
247.
281.
376.
467.
636.

1024.
1888.
2317.

465.
253.
295.
521.
244.

22.
10.
10.
3.
9.

13.
2.
1.
3.
3.
1.
3.
4.
1.
0.
2.
0.
0.
0.

P-IP, REV5 2.
47.
50.
41.
39.
44.
41.
45.
55.
55.
74.
69.
69.

102.
90.

123.
149.
184.
257.
298.
350.
471.
664.

1046.
1885.
1642.

382.
226.
286.
593.
203.

19.
7.
5.
8.

11.
22.

6.
2.
2.
2.
5.
4.
9.
0.
0.
4.
0.
0.
0.



//
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G
Rev. 2.01

Y A N A L Y S I S

WHC-SD-WM-DP-178, REV I
DATA REDUCTION REPORT

SAMPLE
S96T001522-SAM

File ID: lla3931.CNF

Counted on:
Detector:
Geometry number:
Count time:

4/ 3/96 @23:14
AEAll

28808. Sec

PEAK ANALYSIS

Peak height
Initial Final

18.0 18.0
567.9 567.9

2375.3 2375.3
65.7 65.7
13.2 13.2
19.7 19.7
54.9 54.9
54.9 54.9

Peak center
Initial Final

369.740 369.740
300.357 300.356
253.590 253.563
105.293 105.274
84.907 82.887
49.712 48.858
37.167 37.167
26.466 26.127

FWHM
Initial Final
12.000 5.640
14.000 8.375
12.000 6.871

242.000 1.000
12.000 5.440
66.000 62.800
10.000 0.000
10.000 4.624

Tau
Initial Final
6.000 1.004
7.000 1.564
6.000 1.621

121.000 0.100
6.000 1.072

33.000 34.153
5.000 4.608
5.000 0.870

ID Isotope
1
2 Am241

Pu238
3 Am243
4
5
6
7
8

Totals:

AEA
Frac

0.169

0.586
0.026

0.011

Pea
Exp.

PEAK RESULTS
Peak Error Limit: 30%

k Centroid Count
Obs. Diff. FWHM Rate c/m
5.776 1.00

5.479 5.464 0.0150.04
5.487 5.464 0.023
5.270 5.254 0.0160.03

4.586 0.00
4.485
4.332
4.280
4.230 0.02

0.793 <--valid peaks only-->

32.03

110.90
5.00
0.67
1.55
0.00
2.18

150.11

%err
@95

9.0
1.6

0.9
4.0
28.1
13.8

1000.
7.3

d/m

158.8
207.3
522.0

23.3

DETECTOR CALIBRATION
Energy(MEV) = 4.113 + (0.0045)*Channel

Energy range (MeV): 4.113 TO 6.417
Efficiency = 0.2146 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed

Total
90862.0
90889.2

% Recovery
100.000
100.030

918

Peak
ID
1?
2
3
4
5?
6
7?
8

Activity
uCi/ea

0.715E-04
0.934E-04
0.235E-03
0. 105E-04

10.1 0.457E-05



Composite fit 73616.2 81.020
Residuals 17245.8 18.980

WHC-SD-WM-DP-178, REV,
Analyzed by:

ALJ

919



Spectrum lla3931.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178. REV I

3.

2...

3.....

.......... 3......
................................. 3
...................................................................3.
........................ 3.

.2

...... 2
..........2

1

920

8
8

17494.1



Raw Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
44.
54.
33.
35.
32.
33.
41.
43.
47.
57.
63.
57.
78.
97.

136.
129.
158.
200.
235.
285.
328.
477.
760.

1126.
2266.

476.
303.
237.
347.
627.

72.
10.
9.
9.
6.

14.
14.
1.
0.
2.
1.
2.
4.
1.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.

34.
64.
34.
25.
26.
44.
32.
46.
46.
56.
70.
61.
77.
91.

100.
130.
163.
182.
215.
288.
376.
509.
731.

1219.
2438.

436.
272.
260.
356.
594.

69.
11.
5.

11.
8.

11.
16.
0.
2.
1.
1.
0.
3.
2.
1.
0.
0.
0.
1.
0.

23.
48.
55.
34.
26.
40.
42.
38.
51.
51.
61.
56.
80.
84.

104.
93.

131.
159.
192.
236.
276.
365.
529.
739.

1304.
2708.

393.
257.
282.
364.
510.

54.
8.
5.
5.

10.
17.
14.
0.
1.
0.
1.
3.
1.
0.
0.
0.
0.
2.
0.

21.
41.
85.
27.
21.
45.
43.
34.
61.
51.
54.
67.
73.
96.
85.
95.

140.
169.
199.
246.
308.
399.
533.
833.

1370.
2643.

374.
236.
253.
410.
353.

53.
8.
2.
2.
9.
6.

14.
1.
0.
2.
5.
3.
5.
2.
0.
1.
0.
0.
0.

lla39
30.
48.
60.
20.
31.
41.
51.
40.
36.
43.
73.
69.
67.
84.
79.

126.
148.
148.
217.
242.
316.
409.
520.
832.

1469.
2669.

379.
250.
249.
445.
301.

24.
9.
4.
7.
8.

13.
5.
1.
1.
1.
3.
3.
4.
0.
0.
0.
0.
0.
0.

31.CNF
25.
36.
66.
29.
36.
22.
43.
36.
59.
62.
68.
68.
94.
91.
91.

130.
137.
178.
176.
231.
300.
417.
570.
807.

1548.
2155.

386.
233.
226.
486.
223.

17.
2.
4.
6.

13.
12.

3.
1.
3.
2.
3.
4.
2.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP-i178, REV /
22.
51.
74.
38.
25.
34.
41.
38.
50.
48.
52.
68.
73.

102.
102.
106.
150.
191.
198.
263.
339.
443.
610.
938.

1641.
1735.

389.
229.
231.
467.
196.

16.
9.
6.
6.

14.
14.

2.
0.
1.
0.
2.
3.
3.
0.
0.
3.
0.
0.
0.

19.
29.
89.
26.
33.
33.
38.
47.
41.
71.
60.
63.
89.
85.
85.

111.
149.
189.
215.
238.
317.
402.
632.
936.

1748.
1259.

348.
252.
259.
521.
148.

10.
5.
8.
5.

12.
17.
0.
2.
2.
0.
2.
2.
2.
0.
0.
3.
0.
0.
0.

37.
42.
55.
33.
43.
32.
40.
46.
49.
54.
59.
78.
82.
96.

105.
140.
169.
152.
209.
289.
331.
444.
711.

1000.
1888.

893.
369.
264.
283.
618.
135.

6.
10.
6.
4.
9.

19.
1.
1.
0.
2.
0.
3.
5.
0.
0.
3.
0.
0.
1.

36.
48.
33.
29.
33.
39.
47.
44.
44.
53.
58.
69.
78.
75.

110.
115.
169.
185.
213.
280.
353.
509.
661.

1073.
2049.

658.
351.
227.
289.
612.
106.

9.
10.
8.

10.
13.
25.
1.
3.
4.
2.
1.
4.
7.
0.
0.
1.
0.
0.
0.

921



Westinghouse Hanford Co.

A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S96T001522-DUP

File ID: 12al277.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-178, REV /

4/ 3/96 @23:15
EA12

28809. Sec

PEAK ANALYSIS

Peak height
Initial Final

15.9 15.9
13.2 13.2

479.2 479.2
264.3 264.3
1974.7 1974.7

59.8 59.8
21.0 21.0
64.5 64.5

Peak center
Initial Final

373.126 373.126
361.407 360.622
301.1325 301.820
282.784 282.784
255.690 255.626
81.312 81.206
50.026 46.924
26.564 26.249

FWHM
Initial Final
20.000 8.580
14.000 4.532
18.000 12.754
12.000 0.006
14.000 9.869

300.000 1.000
26.000 32.773
14.000 6.227

Tau
Initial Final
10.000 10.257
7.000 0.744
9.000 2.072
6.000 4.358
7.000 1.434

150.000 0.100
13.000 15.882
7.000 1.240

Peak
ID Isotope
1
2
3 Am241

Pu238

AEA
Frac

0.151

4 ????
5 Am243 0.646
6 0.020
7 ????
8 U 238 0.013

PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95 d/m

5.791 0.47 13.1
5.735 0.75 11.9

5.479 5.470 0.0090.06 31.79 1.6 142.1
5.487 5.470 0.017 f 185.6

5.385 0,1 159.
5.270 5.262 0.0080.04 136,30 0.8 578.7

4.478 0.00 'f4.30 4.4 18.1
4.323 1.22 17.0

4.184 4.230 -.0460.03 2. 6.8 14.4

Activity
uCi/ea

0.640E-04
0. 836E-04

0.261E-03
0.814E-05

0.649E-05

0.829 <--valid peaks only--> 175.03

DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0045)*Channel

Energy range (MeV): 4.112 TO 6.416
Efficiency = 0.2379 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed

Total
101353.0
101381.1

% Recovery
100.000
100.028

G E N E R A L A L P H

Peak
ID
1?
2?
3
4?
5
6
7?
8

Totals:



Composite fit 85300.5 84.162
Residuals 16052.5 15.838

Analyzed y WM-P-178, REV. 

9r3



Spectrum 12al277.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

8
8
B.
78 W

.6
6.

5..
5..
.5.
.5.
..5

3..
3.
.3.

.3

23

Display Max.: 14689.2

HC-SD-WM-DP-178 REV. /

.. 5..
............. 5.
........................... 5.
............. ................................ 5..
............................. 5

3

924

.5



Raw Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
46.
75.
42.
32.
48.
43.
46.
51.
56.
63.
93.
89.

106.
107.
138.
160.
190.
237.
290.
355.
506.
604.
825.

1216.
1823.
1037.
414.
314.
310.
502.
140.

13.
10.
9.
6.

16.
8.
2.
1.
1.
2.
1.
4.
4.
2.
0.
0.
1.
1.
1.

for AEA Spectrum:
0.

40.
69.
45.
41.
43.
41.
51.
72.
68.
67.
77.
94.
98.

125.
139.
164.
201.
237.
308.
380.
436.
650.
861.

1217.
1849.

789.
374.
296.
327.
506.
114.

12.
0.
3.
5.

18.
16.
2.
2.
0.
2.
1.
3.
6.
0.
1.
0.
0.
1.
0.

29.
55.
88.
49.
39.
38.
44.
42.
58.
69.
58.
76.

101.
101.
128.
128.
169.
196.
235.
328.
384.
492.
677.
885.

1266.
1990.

579.
309.
346.
300.
500.
102.

8.
3.

10.
2.

13.
17.
2.
2.
2.
1.
1.
5.
3.
0.
0.
0.
0.
0.

24.
56.
78.
42.
54.
45.
48.
53.
52.
67.
67.
81.

102.
133.
125.
150.
161.
220.
245.
300.
410.
540.
659.
927.

1313.
2046.

511.
290.
278.
382.
476.

81.
6.
5.
4.
7.

14.
15.
1.
2.
1.
3.
3.
3.
3.
0.
0.
0.
1.
0.

12a1277
30.
59.
74.
40.
39.
33.
52.
62.
61.
67.
92.
76.

109.
107.
129.
148.
167.
204.
257.
349.
392.
524.
678.
905.

1321.
2029. 2

537.
305.
311.
347.
403.

72.
9.
6.
6.

10.
12.
17.
2.
1.
3.
3.
3.
3.
3.
0.
0.
0.
0.
0.

.CNF
27.
40.
94.
40.
36.
51.
57.
53.
64.
67.
80.
80.
91.
99.

112.
152.
173.
213.
271.
300.
401.
533.
707.
980.

1431.
186.
477.
258.
269.
397.
388.

45.
4.
7.
6.
6.
9.

12.
2.
1.
3.
2.
1.
7.
2.
0.
0.
0.
1.
0.

Yl -SDM -DP-17A REV- 135
47. 46. 46. 46.
77. 95. 76. 53.
41. 27. 34. 26.
54. 41. 44. 45.
46. 55. 39. 43.
50. 45. 32. 46.
57. 61. 55. 70.
52. 64. 50. 61.
69. 71. 74. 75.
70. 81. 78. 84.

104. 84. 100. 88.
94. 100. 106. 120.

101. 111. 123. 103.
133. 125. 121. 136.
146. 192. 158. 171.
177. 172. 167. 175.
229. 228. 239. 256.
276. 280. 291. 288.
342. 344. 354. 359.
428. 464. 454. 457.
558. 570. 587. 617.
731. 731. 792. 798.

1004. 1073. 1057. 1151.
1506. 1586. 1667. 1743.
2142. 1965. 1695. 1331.
447. 403. 466. 439.
270. 292. 256. 248.
275. 286. 262. 315.
404. 431. 485. 490.
332. 254. 202. 165.

31. 30. 17. 16.
13. 10. 7. 6.

4. 7. 11. 5.
10. 5. 11. 6.

8. 9. 17. 18.
10. 12. 23. 17.

6. 4. 4. 3.
0. 1. 1. 0.
0. 1. 2. 0.
1. 1. 1. 3.
1. 1. 1. 2.
2. 2. 3. 2.
6. 0. 3. 3.
1. 0. 1. 0.
0. 0. 0. 0.
3. 2. 1. 5.
0. 2. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

325



05/01/96 12:10 WHC-SD-WM-DP-178, REV, I Page:
A|-0004-1

LABCORE Data Entry Template for Worklist# 8216

Analyst: A -LInstrument: AMOl Book# /DL/,-h

Method: LA-953-103 Rev/Mod

Worklist Comment: AY-101. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

I STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE S96T001208 0 @AM24101 LIQUID 96000210 AY-101 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S96T001208 0 @AM24101 LIQUID

Analyst Signature

Final page for worklist # 8216

Date Analtst Signature D e

CPO. 5-76

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquo46



worklistdata Version 0.1 04/18/96
05/09/96 06:52

Page: 1
WHC-SD-WM-DP-178, REV I

LABCORE Completed Worklist Report for Worklist# 8216

Analystsj41 15/V k Instrument: PU01 -s/ Book# /92/ I /3

Method: 4 -3-)c 3 Rev/Mod A- '

Worklist Comment: AY-101. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

S96T001208

S96T001208
S96T001208
S96T001208
S96T001208
S96T001208

SAM24101
aAM24101
2AM24101
aAM24101

2AM24101
@AM24101

&AM241 01

@AM24101
@AM24101
aAM24101

&AM24101

@AM24101

AM24101 LIQUID 3.83E-02 3.86E-2 100.783 % Recovery

AM24101T LIQUID 100. 9.85E+01 98.500 % Recovery

AM24101E LIQUID 1.0 3.35E+00 3.350 % Ct. Error

AM24101 LIQUID 1 <2.32E-6 uCi/mL

AM24101T LIQUID 100.0 1.01E+02 101.000 % Recovery
AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct. Error

AM24101 LIQUID N/A < 2.53E-06 0.000 uCi/mL
AM24101E LIQUID N/A 1.OOE+02 0.000 % Ct. Error

AM24101T LIQUID N/A 9.47E+01 0.000 % Recovery
AM24101 LIQUID <2.53E-6 <2.80E-6 RPD
AM24101T LIQUID 100.0 8.86E+01 88.600 % Recovery
AM24101E LIQUID 1.0 1.OOE+02 100.000 % Ct. Error

Final page for worklist# 8216

Analyst Signature Date Analyst Signature

Re wer Signatkre

Units shown for QC (BLK/BKG) may not reflect the actual units.

STD

STD
STD

BLNK

BLNK

BLNK
SAMPLE

SAMPLE
SAMPLE
DUP
DUP
DUP

Date

a te



WHC-SD-WM-DP-178, REV
WORKBOOK PAGE: STD1
Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID || STD

it Oate Counted MAY-04-96 yAm 241 AEA Frac. (C241) 0.444
STD Sample Volume in mL (SS) 0.100 Am 243 AEA Frac. (C243) 0.538

-(Sample D.F. OF) 101 Cm 2431244 AEA Frac. (Cm) 0
8216 Tracer Volume In mL (SPKV) 0.100 Total AT Counts 1518

> Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 125B43 .|Background in cpm (Bkg) 0.1

Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 13. 5

LIQUID Detector Number 18||Am 243 cpm 1$.78
Detector Efficiency (DetEff) 0.2686 Cm 2431244 cpm 0

96004089 Standard Book No 124943 EA Count Time (mln 48
Standard Value in pCilmL 0.0382511 Am 241 pCi/L =__ 3.8560E+01

0 ||Cm 2431244 pCi/L= < 4.4089E5+00

NIA
Am-241 pCi/L = (C241 * Am-243 Tracer Value SPKV * DF DDF * (1000mL/L)) I (C243 - SS * (2220000dpm/pCI))

WLWS . Cm-2431244 pCi/L a (Cm' Am-243 Traceir Value * SPKV * DF * DDF * (1000mLJL)) / (C243 * SS * (2220000dpmpCi))

WB271S0 Relative Counting Error Square Root or [(i(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm - min))] * 1.96 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) - (1lDetEff) C243 100 f Am-243 Tracer Value* SPKV

SEH

JOR Am 241 pCIlmL = 3.86E-02 DETECTION
y Relative Counting Error = 3.3% LEVELS

AKL In pCilmL
DSmNte NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

Cm 2431244 pCilmL < 4.41 E-03 4.41 E-03
Relative Counting Error = 100.0% Cm 2431244

05103/96 Am 243 Tracer Recovery = 98.5% 4.41 E-03

02M3 PMM

AY-101 GRAS

[Analyst: AKL Date: 05/07196

Signature of Chemist: ....- JFR Date: qw C.7 G
STANDARD.WB1 REV 1.2 0 53103ML Ii U

928

I \953103\OUT\AM8216.WB1 W 05/07/96



WHC-SD-WM-DP-178, REV /
WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (A-5) LIQUID I SOLID BLNK

Gate Counted MAY-04-96 iAm 241 AEA Frac. (C241) 0
BLNK Sample Volume In mL (SS) 1.000 Am 243 AEA Frac. (C243) 0.998

Sample D.F. (DF) 1 Cm 2431244 AEA Frac. (Cm) 0
8216 Tracer Volume in mL (SPKV) 0.100 Total AT Counts 844

Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 125B43 Background in cpm (Bkg) 0.1

<% > Am-243 Tracer Value (dpmImL) 1027 Am 241 cpm 0
LIQUID Detector Number 18 Am 243 cpm 17.47

Detector Efficiency (DetEff) 0.2686|Cm 243/244 cpim 0

96004089 AEA Count Time (min) 480
Am 241 pCi/L = < 2.3224E-03

0Cm 243<244 pCIL = < 2.3224E-03

NIA
P m-241 pCiIL = (C241 - Am-243 Tracer Value * SPKV DF DDF * (1 OOmL/L)) I (C243 * SS (2220000dpm/pCi))

WLB216 Cm-243t244 pCi/L = (Cm * Am-243 Tracer Value* SPKV * DF * DDF' (1000mL-L)) / (C243 - SS - (2220000dpmpCi))

WB27809 Relative Counting Error = Square Root or [(1/(Am-243 cpm * min)) + (I I (Am-241 or Cm-2431244 cpm * min))] * 1.96 100

-t $, Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) - (I/DetEff) C243 * 100 1 Am-243 Tracer Value SPKV

BEN
hm t NOTE: Am-241 Result is a LESS THAN Value.

JFR Am 241 pCIl/mL = < 2.32E-06 DETECTION
Relative Counting Error = 100.0% LEVELS

AKL in pCi/mL
NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

05/07196 Cm 243/244 pCilmL < 2.32E-06 2.32E-06
AnaysiDte Relative Counting Error = 100.0% Cm 243/244

0510396 Am 243 Tracer Recovery = 101.2% 2.32E-06

112:30 PM

AY-101 GRAB

Analvst: AKL Date: 05/07/96

Signature of Chemist: JFR Date: 5 a:, 56
BLANK.WB1 REV 1.2 (} 95310ML

923
05 /0 7/96I \953103\OUT\AM8216 WB1

q



WHC-SD-WM-DP-178. REV

WORKBOOK PAGE: SAM3
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID ! SOLID SAMPLE

Date Counted MAY-04-96 Am 241 AEA Frac. (C241) 0
SAMPLE Sample Volume In mL (SS) 1,000IAm 243 AEA Frac. (C243) 0,965

Sample D.F. (DF) 1 Cm 243/244 AEA Frac. (Cm) 0
8216 Tracer Volume In mL (SPKV)| 0.100 Total AT Counts 816

7, rM f Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 123B43 Background in cpm (Bkg) 0.1

1 Am-243 Tracer Value (dpm/mL) 1027 Am 241 cpm 0
LIQUID Detector Number 18 Am 243 cpm 188

| Detector Efficiency (DetEff) 0.2686 |m 2431244 cpm 0
96004089 EA Count Time (min) 480

Am 241 pCilt = < 2.5315E-03
0 Cm 2431244 pCi/L = < 2.5315E-03

NIA
Am-241 pCiL = (C241 *Am-243 Tracer Value SPKV DF DDF * (1 00mLL)) i (C243 SS (2220000dpm/JpC))

596T01208 Cm-243I244 pCIL = (Cm Am-243 Traceir Value * SPKV * D DFDF * (1000mLIL))I (C243 * SS * (2220000dpm/pCi))

W327809 Relative Counting Error = Square Root of [(1I(Am-243 cpm * min)) + (1 / (Am-241 or Cm-2431244 cpm * min))] * 1.96 100
Am 243 Tracer Recovery = (Total AT CoiintS I TC - Bkg) - (I/DetEff)* C243 * 100 1 Am-243 Tracer Value' SPKV

SEH 
NOTE: Am-241 Result Is a LESS THAN Value.

JFR m 241 pCl/mL = < 2.53E-06 DETECTION
MTh Relative Counting Error = 100.0% LEVELS

AKL In pCilml
NOTE: Cm-243I244 Result Is a LESS THAN Value. Am 241

05107196 Cm 2431244 pCllmL < 2.53E-06 2.53E-06
Relative Counting Error = 100.0% Cm 2431244

05103196 Am 243 Tracer Recovery = 94.7% 2.53E-06

02-30 PM

AY-101 GRAB

jAnalvst: AKL Date: 05/07/96
Signature of Chemist: ' t JFR Date: flnj.1 j6
SAMPLE.WBI REV 1.2 // 953103ML d II

I \953103\OUTAM8216.WBI 05/07/96



WHC-SD-WM-DP17P RE? I
WORKBOOK PAGE: DUP4
Am 241 and Cm 2431244: LA-953-103 (A-5) LIQUID I SOLID DUP

|Date Counted MAY-04-96 |Am 241 AEA Frac. (C241) 0
DUP iSample Volume in mL (85)| 1.000 |m 243 AEA Frac. (C243) 0,933

Sample D.F. (DF) 1 |Cm 243124 AEA Frac. (Cm) 0
8216 Tracer Volume in mL (SIKV) 0.100 Total AT Counts 789

<it1"" Digest D.F. (DDF) 1.000 AT Count Time (min) (TC) 30
M24101 Tracer Book No. 12SB43 Background in cpm (Bkg) - 0.1

4K4'fifif 4 , Am-243 Tracer Value (dpmimL) 1027 Am 241 cpm 0
LIQUID Detector Number .8Am 243 cpm 17.03

xb Detector Efficiency (DetEff) 0.2686 m 243124 cpm 0
96004089 EA Count Time (mini 480

Am 241 pCIlL = < 2.7977E-03
0 Cm 243/244 pCi/L = < 2.7977E-03

N/ A
Am-241 pCiiL = (C241 *Am-243 Tracer Value' SPKV* DF' DDF* (1000mLJL)) / (C243 * SS* (2220000dpm/pCi))

S96TOO1208 Cm-243i244 pCiiL = (Cm * Am-243 Tracer Value * SPKV - DF * DDF' (1 OOOmLiL)) / (C243 * SS * (2220000dpmpCi))

W927809 Relative Counting Error = Square Root of [(I/(Am-243 cpm * min)) + (1 1 (Am-241 or Cm-243t244 cpm - min))) * 1.96 * 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg) * (1/DetEff) C243 * 100 / Am-243 Tracer Value' SPKV

SEH
)iK< NOTE: Am-241 Result is a LESS THAN Value. -

JFR Am 241 pCtImL = < 2.80E-06 DETECTION
,,, Relative Counting Error = 100.0% LEVELS

AKLin pCimL
NOTE: Cm-243I244 Result is a LESS THAN Value. Am 241

05/07196 Cm 243/24 pCi/mL < 2.80E-06 2.80E-06
e Relative Counting Error = 100.0% Cm 2431244

05103196 Am 243 Tracer Recovery = 88.6% 2.80E-06

02:30 PM

AY-101 GRAB

Analvst: AKL Date: 05/07/96

nSigature of Chemist: CA-. JFR Date:
SAMPLE.WB1 REV 1.2 M/ 953103ML () dI

931
I \953103\OUT\AM8216. WB1 05/07/96



pH~944AC4d~ £~4~-9~

G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.02 WHC-SD-WM-DP-178, REV. I

DATA REDUCTION REPORT

SAMPLE
WL8216-STD

File ID: 25a2597.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 4/96 @ 3:54
EA25

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final

386.2 386.2
487.8 487.8

Peak center
Initial Final

299.519 299.519
253.773 253.758

FWHM
Initial Final
12.000 5.806
12.000 4.661

Tau
Initial Final
6.000 2.245
6.000 1.776

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.444 5.487 5.479 0.0080.03 13.05 2.5
5.479 5.479 0.000

0.538 5.270 5.268 0.0020.02 15.78 2.3

Activity
d/m uci/ea
112.5 0.507E-04
86.2 0.388E-04
99.0 0.446E-04

0.982 <--valid peaks only--> 28.83

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel
Energy range (MeV): 4.101 TO 6.456

Efficiency = 0.1611 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
14097.0
14097.8
13841.1

255.9

% Recovery
100.000
100.006
98.185
1.815

Analyzed by:

932

Peak
ID
1
2

Totals:

EMB



Spectrum 25a2597.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WH-SD-WM-DP-178, REV /

. 2

...........:........... 2...

...... .......... ............................................ 2.

.............2.

....
...................... ..
......................................................... 1
1.

933

3425.0

2

.1



Raw Data Dump
1 0.

1.
0.
0.
2.
1.
1.
2.
0.
2.
1.
2.
1.
2.
1.
2.
0.
3.
1.
2.
3.
4.

10.
31.

150.
429.

39.
25.
43.

210.
429.

26.
0.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

for AEA Spectrum:
0.
1.
0.
0.
2.
0.
0.
1.
2.
0.
1.
1.
1.
2.
2.
0.
1.
0.
1.
1.
2.
2.
7.

39.
181.
490.
39.
22.
52.

251.
339.
11.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
1.
1.
1.
1.
0.
0.
1.
1.
1.
1.
3.
1.
1.
2.
3.
8.

15.
48.

233.
560.
34.
19.
62.

282.
231.
16.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
2.
0.
1.
1.
2.
0.
1.
2.
0.
2.
1.
0.
1.
3.
1.
5.
8.

18.
50.

231.
549.

27.
24.
68.

270.
141.
4.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

25a2597.CNF
1.
0.
0.
0.
0.
1.
1.
0.
1.
2.
1.
1.
1.
1.
2.
0.
2.
0.
0.
1.
2.
7.

18.
68.

248.
535.
31.
23.
83.

280.
113.

2.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
.0.
0.
0.

0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
2.
0.
2.
0.
2.
0.
0.
2.
0.
3.
4.
3.

18.
69.

310.
479.

39.
26.

108.
346.

70.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-W-DP-17% PE.1.
0. 0. 0.
2. 0. 1.
0. 0. 0.
1. 1. 1.
0. 0. 1.
1. 0. 0.
1. 0. 0.
2. 0. 0.
0. 0. 0.
2. 2. 2.
0. 1. 1.
2. 1. 2.
3. 1. 1.
0. 1. 2.
2. 0. 2.
3. 2. 2.
4. 1. 2.
2. 1. 1.
3. 1. 1.
2. 4. 4.
7. 7. 9.

20. 32. 18.
83. 102. 102.

310. 357. 308.
319. 210. 101.

31. 28. 32.
34. 32. 37.

127. 129. 180.
336. 396. 428.

62. 33. 41.
2. 0. 0.
0. 0. 0.
0. 0. 0.
2. 2. 0.
0. 2. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.

934

10.
0.
0.
0.
1.
0.
2.
0.
1.
1.
1.
1.
1.
1.
1.
1.
1.
0.
2.
2.
6.
6.

42.
137.
378.
42.
20.
62.
194.
426.
31.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.



G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y A N A L Y S I S
Rev. 2.02 WHC-SD-WM-DP-178, REV,

DATA REDUCTION REPORT

SAMPLE
WL8216-BLK

File ID: 26a2698.CNF

Counted on:
Detector:
Geometry number:
Count time:

5/ 4/96 @ 3:55
AEA26

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
493.6 493.6 258.110 258.110

FWHM
Initial Final
12.000 5.088

Tau
Initial Final
6.000 1.712

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.996 5.270 5.265 0.0050.02 17.47 2.1

Activity
d/m uCi/ea
824.7 0.371E-03

0.996 <--valid peaks only--> 17.47

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel

Energy range (MeV): 4.077 TO 6.433
Efficiency = 0.0214 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8421.0
8421.0
8387.1

33.9

% Recovery
100.000
100.000
99.597

0.403

Analyzed by:

935

Peak
ID
1

Totals:

EMB



Spectrum 26a2698.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WH-SD-WM-DP-178 REV I

-1
... ...1

......................... 1

..................... .................................... 1...

....................................................................1

..... 1...

936

3022.8



Raw Data Dum
1 0.

11 1.
21 1.
31 0.
41 0.
51 0.
61 1.
71 0.
81 0.
91 0.
.01 1.
.11 0.
21 1.
.31 1.
.41 0.
.51 0.
.61 1.
71 0.
.81 2.
[91 0.
!01 1.
1i 3.
?21 7.
!31 23.
?41 106.
?51 347.
?61 442.
71 26.
!81 2.
91 0.
01 1.
11 0.
321 0.
331 1.
341 1.
351 0.
361 0.
371 1.
381 0.
391 0.
101 0.
111 0.
121 0.
131 0.
141 0.
151 0.
161 0.
171 0.
181 0.
191 0.
11 0.

p for
0.
1.
0.
0.
1.
1.
1.
2.
0.
1.
0.
0.
0.
1.
0.
0.
1.
2.
3.
2.
2.
4.
9.

36.
119.
340.
264.

19.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
0.
1 .
0.
0.
0.
0.
1 .

0. 0.
1.
1.
0.
0.
2.
0.
0.
0.
2.
3.
3.

11.
39.

135.
385.
142.

16.
0.
1.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0..
0.
0.
1.
0.
1.
1.
1.
2.
1.

13.
40.
153.
374.

63.
7.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

a2698. CNF26

0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
6.

10.
45.

163.
426.

32.
6.
0.
3.
2.
0.
0.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
2.
1.
0.
0.
1.
5.

13.
53.

185.
491.

34.
7.
0.
1.
0.
0.
0.
2.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
1. 0.
1. 0.
0. 0.
1. 2.

1.
3.
1.
0.
0.
1.
0.
0.
3.
2.
4.

13.
56.

217.
521.

25.
4.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
1.
4.
2.
2.
1.
0.
3.
5.
3.

24.
67.

242.
553.

32.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
2.
1.
2.
1.
1.
1.
3.
3.
4.
3.

13.
101.
302.
537.

30.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

93,

WC-SD-WM-.DP-1 78) REV, I
0. 0. 1.
0. 0. 2.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 2.
1. 0. 1.
0. 0. 1.
0. 0. 0.
0. 1. 0.

1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
1.
3.
0.
1.
1.
2.
5.

22.
79.

287.
484.
16.
0.
0.
2.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



G E N E R A L
Westinghouse Hanford

A L P H A E N E R G
Rev. 2.02

DATA REDUCTION REPO

A N A L Y S I S

'.H -SD-WM-DP-178, REV I

SAMPLE
S96T1208-SAM

File ID: 27a2786.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

5/ 4/96 @ 3:55
EA27

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
572.9 572.9 252.141 252.141

FWHM
Initial Final
12.000 4.655

Tau
Initial Final
6.000 1.729

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.965 5.270 5.260 0.0100.02 18.80 2.1

Activity
d/m uCi/ea
678.2 0.305E-03

0.965 <--valid peaks only--> 18.80

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.456
Efficiency = 0.0280 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
9352.0
9353.5
9024.1

327.9

% Recovery
100.000
100.016
96.494
3.506

Analyzed by:

938

Peak
ID
1

Totals:

EMB



Spectrum 27a2786.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV. I

............ 1

...................................................................

.......... 1..

933

3961.6



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261.
271.
281
291
301
311
321
331
341
351
361
371
381
391.
401
411
421
431
441
451
461
471
481
491
511

Data Dump
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
2.
0.
0.
1.
1.
0.
1.
1.
3.
5.

12.
27.
59.

241. 2
627. 6

36.
6.
1.
1.
3.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:for
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
1.
0.
0.
1.
3.
2.
4.
9.

21.
73.
39.
30.
28.

2.
0.
0.
1.
0.
0.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
1.
1.
2.
0.
2.
2.
2.
2.
5.
5.
8.

17.
84.

268.
657.

41.
0.
0.
2.
1.
0.
0.
0.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

27a2786.CNF
1.
0.
0.
1.
1.
1.
1.
0.
0.
0.
1.
4.
0.
0.
2.
1.
1.
5.
2.
1.
9.
5.

14.
105.
305.
599.

34.
0.
1.
0.
2.
0.
0.
0.
3.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
1.
0.
0.

1.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
2.
1.
1.
1.
0.
3.
2.
1.
0.
4.
8.

28.
92.

334.
427.

29.
1.
1.
4.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-
0.
2.
1.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.
0.

.2.
1.
3.
1.
3.
3.
4.

11.
33.

110.
404.
271.

26.
0.
0.
2.
1.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.
0.
2.
1.
0.
0.
2.
0.
0.
2.
0.
1.
0.
0.
2.
3.
2.
6.

21.
40.

123.
438.
133.

12.
0.
1.
2.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

940

1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
2.
1.
0.
4.
1.
0.
3.
3.
2.
4.

15.
44.

172.
405.

72.
13.

1.
4.
3.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

178, REV.
0.
0.

1.
0.
2.
0.
1.
1.
0.
1.
0.
1.
1.
0.
2.
0.
1.
1.
2.
5.
9.

61.
180.
497.

49.
7.
0.
2.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
1.
0.
0.
1.
0.
1.
0.
0.
0.
1.
1.
1.
1.
1.
3.
2.
1.
3.

17.
54.

199.
538.

37.
10.

1.
0.
0.
0.
0.
0.
3.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
a.
0.
0.
0.
0.



G E N E R A L
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.02

A N A L Y S I S

WHC-SD-WM-DP-178, REV I
DATA REDUCTION REPORT

SAMPLE
S96TI208-DUP

File ID: 28a2889.CNF

Counted on: 5/ 4/96 @ 3:56
Detector: AEA28
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
590.6 590.6 253.242 253.242

FWHM
Initial Final
12.000 4.305

Tau
Initial Final
6.000 1.967

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.933 5.270 5.270 0.0000.02 17.03 2.2

Activity
d/m uCi/ea
87.9 0.396E-04

0.933 <--valid peaks only--> 17.03

DETECTOR CALIBRATION
Energy(MEV) = 4.105 + (0.0046)*Channel

Energy range (MeV): 4.105 TO 6.460
Efficiency = 0.1956 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8760.0
8760.3
8174.8

585.2

% Recovery
100.000
100.003
93.320
6.680

Analyzed by:

941

Peak
ID
1

Totals:

EMB



Spectrum 28a2889.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178. REV, I

....... 1

............................. 1
...........................................................................

.................. 1

942

4119.8



Raw Data Dum
1 0.

11 1.
21 1.
31 1.
41 0.
51 2.
61 2.
71 1.
81 0.
91 2.
01 1.
11 1.
21 0.
31 0.
41 2.
51 0.
61 0.
71 2.
.81 2.
.91 2.
01 4.
11 8.
21 19.
31 39.
41 147.
51 566.
61 42.
71 6.
81 0.
91 0.
01 3.
11 0.
21 0.
3 L0.
4L 0.
51 0.
61 1.
71 0.
:81 0.
:91 0.
0 L0.
i1L 0.
21 0.
31 0.
41 0.
51 0.
61 0.
:71 0.
81 0.
.91 0.
11 0.

p for
0.
1.
0.
0.
2.
1.
0.
0.
0.
1.
0.
0.
1.
3.
0.
1.
2.
4.
2.
0.
3.
9.
9.

53.
158.
617.

31.
1.
0.
0.
4.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

AEA Spectrum:
0.
0.
0.
2.
0.
0.
0.
1.
0.
0.
0.
3.
1.
1.
0.
1.
2.
4.
2.
3.
0.
7.

12.
43.

196.
665.

32.
2.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
1.
0.
0.
0.
0.
1.
0.
1.
2.
0.
1.
0.
0.
2.
1.
1.
1.
5.
4.

10.
10.
54.

215.
689.
36.
1.
0.
1.
0.
1.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

28a2889.CNF
1.
0.
0.
1.
2.
0.
0.
2.
0.
0.
1.
1.
0.
1.
0.
2.
1.
3.
1.
6.
1.
8.

20.
59.

278.
609.

27.
1.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
1.
0.
2.
0.
2.
1.
1.
1.
0.
0.
3.
2.
1.
2.
0.
1.
2.
7.
5.
5.

20.
71.

343.
473.
32.
0.
0.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,.
0.
2.
0.
0.

WHC-SD-Q-DP-17§,.REV 1
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 1.
0. 2. 2. 1.
0. 2. 1. 0.
0. 0. 1. 2.
0. 0. 2. 0.
0. 0. 1. 0.
4. 0. 0. 0.
1. 1. 0. 2.
2. 1. 1. 0.
0. 2. 2. 3.
2. 0. 2. 2.
4. 2. 4. 3.
0. 4. 0. 3.
2. 0. 6. 3.
3. 3. 1. 5.
6. 7. 2. 0.
7. 8. 6. 5.

10. 8. 6. 12.
21. 32. 30. 43.

102. 117. 117. 136.
302. 330. 466. 530.
269. 110. 64. 38.
26. 20. 18. 7.
0. 0. 0. 0.
1. 0. 0. 0.
4. 1. 1. 3.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 1. 1. 0.
2. 1. 3. 3.
0. 1. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

943



0, /20/96 12:38
A -0004-1 WHC-SD-WM-DP-178, REV. I

LABCORE Data Entry Template for Worklist# 6773

Analyst: j-M nstrument: PUOl Book# VznBqS

Method: LA-943-128 Rev/Mod

Worklist Comment: AY-101, Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

S96T001263 0

@PU23901 LIQUID

@PU23901 LIQUID

@PU23901 LIQUID 96000210 AY-101 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

S96T001263 0

S96T001264 0

@PU23901 LIQUID

@PU23901 LIQUID

Analytes Requested: PU23901 , PU23901E,
96000210 AY-101 GRAB

PU23901T

S96T001264 0

S96T001265 0

@PU23901 LIQUID

@PU23901 LIOUID
Analytes Requested: PU23901 , PU23901E,

S96T001265 0

96000210 AY-101 GRAB

PU23901T

@PU23901 LIQUID

Final page for

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

944

Page: 1

I STD

2 BLNK

3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

worklis # 6773

A yst Si nature Date



worklistdata Version 0.0 05/16/95
04/02/96 15:29 WHC-SD-WM-DP-178, REV I Page:

LABCORE Completed Worklist Report for Worklist# 6773

Analyst: jmv Instrument: AB16 Book# /$2/31/3

Method: Z A - 9.13 -l/ Rev/Mod A -

Worklist Comment: AY-101, Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

PU23

PU23

PU23

PU23

PU23

PU2 3

PU23

PU23

PU23
PU2 3

PU23
PU23

PU23

PU2 3

PU23

PU23

PU23
PU2 3

PU2 3

PU2 3

PU23

PU23

PU23

PU2 3

901

901E

901T

901

LIQUID

LIQUID

LIQUID
LIQUID

1.28Z-01

1.00

100

1

-1.10E-1

2. 09E+00

1.009+02

.2. 75E-4

85.940

2.090

100.000

% Recovery
% Ct. Error

% Recovery

uCi/L

901T LIQUID 100 1.13E.02 113.000 % Recovery

901E LIQUID 1.00 1.00E+02 100.000 % Ct. Error

901 LIQUID N/A 2.67E-02 1.360e-003 uCi/ML

901T LIQUID N/A 1.03E+02 1.000,-00
7 % Recovery

901E LIQUID N/A 1.73E+00 0.000 % Ct. Error

901 LIQUID 2.67E-2 2.69E-2 0.750 "PD

901T LIQUID 100 1.03E+02 103.000 % Recovery

901E LIQUID 1.00 1.658+00 1.650 % Ct. Error

901 LIQUID N/A 2.87E-02 1.390e-003 uCi/uL

901T LIQUID N/A 1.07E+02 1.000.-00 7 % Recovery

9013 LIQUID N/A 1.69E+00 0.000 % Ct. Error

901 LIQUID 2.873-2 2.87E-2 0.000 RPD

901T LIQUID 100 9.74E+01 97.400 % Recovery

901E LIQUID 1.00 1.69E+00 1.690 % Ct. Error

901 LIQUID N/A 2.73E-02 1.460e-003 uCi/L
901T LIQUID N/A 9.49E+01 1.000e-007 % Recovery

901E LIQUID N/A 1.74E+00 0.000 % Ct. Error

901 LIQUID 2.73E-2 2.68E-2 1.850 RPD

901T LIQUID 100 1.01E+02 101.000 % Recovery

901E LIQUID 1.00 1.63E+00 1.630 % Ct. Error

Final page for worklist# 6773

Analyst Signature Date

R ewer Signatum

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

945

SIT

STD

STD
BLK
BLNE

BLNK
SAMPLE
SAMPLE
SAMLE
DUP

DUP
DUP

SAMPLE

SAMPLE
SAMPLE
OUP

DUP

DUP

SAMPLE
SAMPLE
SAMPLE
DUP

DUP

DUP

@PU23901
*PU23901

@PU23901

@PU23901
@PU23901
0PU23901

*PU23901

*PU23901

@PU23901
@PU23901

@PU23901

@PU23901
OPU23901

@PU23901
*PU23901

@PU23901

@PU23901
@PU23901

@PU23901
@PU23901

SPU23901

@PU23901

OPU23901

@PU23901

S96T001263

S96T001263
S967001263

S96T001263

S96T001263
S967001263

S96T001264

S96T001264
S96T001264
S96T001264

S96T001264
S96T001264
S96T001265
S96T001265

S96T001265
S96T001265
S967001265

S96T001265

Date

3 4-, n
Dafet -



WHC-SD-WM-DP- 178, REV

WORKBOOK PAGE STD1

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID STD

SATE COUNTED MAR-29-96 PU 236 AEA FRAC (C236) 0.457
STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.492
6773 ITRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 4022

> JIGEST DILUTION FACTOR DDF 1.000 T COUNT TIME (MIN) 30
@PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.060

DETECTOR NUMBER 16 PU 236 cpm 35.350
LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 cpm 0.000

% RACER PREPARATION DATE 12127195 PU 239 cpm 38.020
96002484 TRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2246.485 Pu 239/240 pCIJL 1.1003E+02

0 PU-238 TRACER VALUE (dpm/mL) 0.000
STANDARD BOOK NO 104B43

N/A STANDARD VALUE in pCi/mL 0.128

104B343

Decay Time = Date Counted - Tracer Preparation Date

WB27806 Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of {(-in2 Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 1/EFF *C236*100/Pu-236 Decay Corrd Value * SPKV

LC Pu 239/240 jCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLJL)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1 EFF C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)

LF Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(l000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)j

Relative Counting Error = Square Root of [(l/(Pu 236 cpm * min)) + ( /(Pu 238 or 239/240 cpm *min))] 1.96 100

JMV

03/30196 Pu 2391240 pCi/mL 1.10E-01 DETECTION
,,, Relative Counting Error = 2.1% LEVELS

03/28196in pCi/mL
ifflowh______ - mPu 239/240

12:00 PM 6.71 E-03

AY-101 Pu 236 Tracer Recovery = 100.3%

Analt: JMV Date: 30-Mar-96

sigature of Chemist: LF Date: / %)
STANDARDWB1 REV 16- 943128LW

946

I \943128\OUT\PU6773.WBI 03130196



WORKBOOK PAGE BLANK2

Pu 238 and 239/240 : LA-943-128 (A-1)
WHC-SD-WM-DP-i78. REV /

LIQUID / SOLID BLNK

M)il NBM DATE COUNTED MAR-29-96 PU 236 AEA FRAC (C236) 1.116

BLNK SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.000

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.000
6773 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1860

JjJJW DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30
(PU23901 TRACER BOOK NO 120B43 BACKGROUND in cp (Bkg) 0.060

DETECTOR NUMBER 16 PU 236 cpm_ 40.670

LIQUID EFFICIENCY FACTOR EFF 0.2717 PU 238 cpm 0.000
TRACER PREPARATION DATE 12/27/95 PU 239 cpm 0,000

96002484 TRACER PREPARATION VALUE (dpm/mL) 2390.00 EA COUNT TIME 480

PU- 236 DECAY CORR'D VALUE (dpm/mL) 2246.48 Pu 2391240 pCi/L =< 2.747E-01

0 PU-238 TRACER VALUE (dpm/m
_______________ _________________________________a

N/A

BLNK

WB27806

LC

LF

JMV

1110-C04*lwlm

0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Cor'd Value * SPKV*EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Cored Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

03/30/96 Pu 239/240 pCi/mL < 2.76E-04 DETECTION
Relative Counting Error = 100.0% LEVELS

03128196 in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

12:00 PM Pu 238 ICimL < 2.75E-04 2.75E-04
Relative Counting Error = 100.0% Pu 238

AY-101 Pu 236 Tracer Recovery = 113.3% 2.75E-04

Analyst: JMV Date: 30-Mar-96

Signature of Chemist: D.j..... LF Date: 6t 9
BLANK.WB1 REV 1.0 U 943128ML

947

I:\943128\OUT\PU6773.WB1 03/30/96



WHC-SD-WM-DP-178, REV.
WORKBOOK PAGE SAM3

Pu 238 and 239240 : LA-943-128 (A-1) LIQUID i SOLID
DATE COUNTED MAR-29-96 U 236 AEA FRAC (C236) 0.225

SAMPLE SAMPLE VOLUME inmL SS 1.000 PU 238 AEA FRAC (C238) 0.143

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.588
6773 IRACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 8351

DIGEST DILUTION FACTOR DOF 1.0000 TCOUNTTIME(MIN) 30
PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.060

DETECTOR NUMBER 16 PU 236 cpm 36.870
LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 cpm 23.420

-1 rRACER PREPARATION DATE 12127/95 PU 239 cpm 96.410
96002484 TRACER PREPARATION VALUE (dpm/mL) 2390.000 AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2246.485 Pu 2391240 pCi/L 2.6710E+01

0 PU-238 TRACER VALUE (dpm/mL) 0.000

Decay Time = Date Counted - Tracer Preparation Date

S96T001263 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 Decay Time/I 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)
WB27806 Pu 239/240 pCUL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mLJL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

P.u 238 dpm = [(Total AT Counts/TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
LC Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1(Pu 236 cpm * min)) + (1 /(Pu 238 or 2391240 cpm * min))] 1.96* 100

JMV

0330196 Pu 2391240 pCIlmL 2.67E-02 DETECTION
Relative Counting Error = 1.7% LEVELS

03/28196 in pClmL
Pu 2391240

12:00 PM Pu 238 pCimL 6.50E-03 1.36E-03
Relative Counting Error = 2.4% Pu 238

AY-101 u 236 Tracer Recovery = 102.6% 1.36E-03

rnalyst JMV Date. 30-Mar-96

[Signature of Chemist LF Date: / .. 1-1 9 ,

SAMPLE.WB1 REV 1.0 7-/I 943128ML (

943

I\943128\OUT\PU6773 W1

SAMPLE

O3/30/96



WHC-SD-WM-DP-178, REV I
WORKBOOK PAGE DUP4

Pit 22A and 2391240 : LA-943-128 (A-I) LIQUID / SOLID [ DUP

MAR-29-96 PU 236 AEA FRAC (C236) 0.227
DUP SAMPLE VOLUME in ML SS 1.000 PU 238 AEA FRAC (C238) 0.141

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.597

6773 ITRACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 8283

I DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) 30

U23901 [TRACER BOOK NO 120843 BACKGROUND in cpm (Bkg) 0.060

5 . DETECTOR NUMBER 16 PU 236 cpm 40.820

LIQUID EFFICIENCY FACTOR EFF 0.272 PU238cpm 25.260

rRACER PREPARATION DATE 12127195 PU 239 cpm 107.310
96002484 ITRACER PREPARATION VALUE (dpmimL) 2380.000 EA COUNT TIME 480

I' U-236 DECAY CORR'D VALUE (dpm/mL) 2246.485 Pu 239/240 pCi/L 2.6879E+01

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NIA

Decay Time = Date Counted - Tracer Preparation Date

S96T001263 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *je to the power of {(-1n2 * Decay Time/l 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) *C236*100(Pu-236 Decay Corrd Value * SPKV * EFF)

WB2780M Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) I I(C236)(SS)(D g/L)(2220000 dpmlpCi)]

P u 238 dpm = [(Total AT Counts ! TC) - Bkg * 1/EFF C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)

LC Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1OOOmL/L)l / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

elative Counting Error = Square Root of [(1/(Pu 236 cpm *min)) + (1 i (Pu 238 or239/240 cpm *min))]* 1.96 100

LF

JMV

03130196 Pu 239/240 iCilmL 2.69E-02 DETECTION
Relative Counting Error = 1.6% LEVELS

032196 in pCi/mL
Pu 239/240

12:00 PM Pu 238 pCimL 6.35E-03 1.35E-03
Relative Counting Error = 2.3% Pu 238

AY-101 Pu 236 Tracer Recovery = 102.7% 1.35E-03

Vnalyst JMV Date: 30-Mar-96

Signature of Chemist: LF Date: ?

SAMPLE WBI REV 1 0 943128ML 0

949
03/30/96I \943128\OUT\PU6773.WBI



WHC-SD-WM-DP-178. REV I
WORKBOOK PAGE. SAM5

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID
)ATE COUNTED MAR-29-96 U 236 AEA FRAC (C236) 0.220

SAMPLE SAMPLE VOLUME in mL SS 1.000 U 238 AEA FRAC (C238) 0.143

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.617

6773 ITRACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 8916

)IGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) 30

PU23901 RACER BOOK NO 120543 BCKGROUND in cpm (Bkg) 0.060

) ETECTOR NUMBER 16 PU 236 cpm 38.010

LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 opm 24.740

RACER PREPARATION DATE 12127195 U 239 cpm 106.760

96002484 ITRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480

-. I'U2 36 DECAY CORR'D VALUE (dpm/mL) 2246.485 Pu 239/240 pCI/ 2.8664E+01

0 PU-238 TRACER VALUE (dpm/mL) 0.000

Decay Time = Date Counted - Tracer Preparation Date

S96T001264 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/I 040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

WB27806 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * I/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)
LC Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(I/(Pu 236 cpm * min)) + (1 /(Pu 238 or 239/240 cpm * min))] 1.96 100

LF

JMV

031301W Pu 2391240 pCIlmL 2.87E-02 DETECTION
Relative Counting Error = 1.7% LEVELS

03128196 in pCilmL
Pu 2391240

12:00 PM Pu 238 pCimL 6.64E-03 1.39E-03
A Relative Counting Error = 2.3% Pu 238

AY-101 Pu 236 Tracer Recovery = 107.1% 1.39E-03

[Analyst JMV Date: 30-Mar-96

ISignature of Chemist LF Date:

SAMPLE.WB1 REV 1.0(j 94312ML

950
I \943128\OUT\PU6773.WB1 03/30196



WORKBOOK PAGE: DUP6

Pu 238 and 239/240: LA-943-128 (A-1)
WHC-SD-WM-DP-178. REV

LIQUID / SOLID
)

DUP

)ATE COUNTED MAR-29-96 PU 236 AEA FRAC (C236) 0.214

DUP SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.144
4 SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.600

6773 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 8339
DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.060
-)NDETECTOR NUMBER 16 PU 236 cpm 38.040

LIQUID EFFICIENCY FACTOR EFF 0.272 U 238 cpm 25.610
TRACER PREPARATION DATE 12127195 U 239 cpm 106.540

96002484 RACER PREPARATION VALUE (dpm/ml1 2390,000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2246.485 Pu 239/240 pCi/L 2.8656E+01

0 PU-238 TRACER VALUE (dpm/mL) 0.000

N/A
Decay Time = Date Counted - Tracer Preparation Date

S96T001264 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Timel1040.95}]
P u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*1 00/(Pu-236 Decay Cored Value * SPKV * EFF)

WB278006 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1000mLJL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * IIEFF C C238] - (Pu-238 Tracer Value *SPKV 'Pu 236 Tracer Recovery 100)

LC Pu 238 pCi/L = I(Pu 238 dpm)(DF)(DDF)(1000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D gIL)(SS)]
Relative Counting Error = Square Root of [(1I(Pu 236 cpm * min)) + (I / (Pu 238 or 239/240 cpm * min))l 1.96 * 100

LF

JMV

0=11111e Pu 239/240 pCilmL 2.87E-02 DETECTION
Relative Counting Error = 1.7% LEVELS

in pCilmL
W, Pu 2391240

12:00 PM Pu 238 pCimL 6.88E-03 1.47E-03
Relative Counting Error = 2.3% Pu 238

AY-101 Pu 236 Tracer Recovery = 97.4% 1.47E-03

AnaJyst JMV Date: 30-Mar-96

Signature of Chemist: LF Date: - , 1
SAMPLE.WB1 REV 1. 0 C 943128YAL

951

I \943128\OUT\PU6773.WBI 03/30/96



WHC-SD-WM-DP-178, REV 1
WORKBOOK PAGE: SAM7

Pu 238 and 239/240 : LA-943-128 (A-1) LIQUID / SOLID SAMPLE

DATE COUNTED MAR-29-96 PU 236 AEA FRAC (0236) 0.221

SAMPLE SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.140

SAMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.590
6773 IRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 7866

DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN) 30

PU23901 [TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.060
DETECTOR NUMBER 16 PU 236 cpm 36.230

LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 cpm 22.910

FRACER PREPARATION DATE 12127195 PU 239 cpm 96.650

96002484 tRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2246.485 Pu 2391240 pC/L 2.7285E+01

0 PU-238 TRACER VALUE (dpm/mL) 0.000

NIA

JDecay Time = Date Counted - Tracer Preparation Date

S96T001265 Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of {(-1n2 * Decay Time/1 040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Cor'd Value * SPKV * EFF)

W927806 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery /100)

LC Pu 238 pC/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pjCi)(D g/L)(SS)]
NRelative Counting Error= Square Root of [(1/(Pu 236 cpm*min))+ (1 /(Pu 238 or 239/240 cpm *min))]* 1.96* 100

JMV

03130196 Pu 2391240 pCI/mL 2.73E-02 DETECTION
Relative Counting Error = 1.7% LEVELS

03128M sein pCImL
Pu 2391240

12:00 PM Pu 238 pCimL 6.47E-03 1.46E-03
Relative Counting Error = 2.4% Pu 238

AY-101 Pu 236 Tracer Recovery = 94.9% 1.46E-03

fAnalyst JMV Date: 30-Mar-96

Signature of Chemist. LF Date:

SAMPLE.WB1 REV 1.0 C/

I \943128\OUT\PU6773.WBI

943128MP

952
03/30/96



WHC-SD-WMDP.178, REV, /
WORKBOOK PAGE: DUP8

Pu 238 and 239/240: LA-943-128 (A-1) LIQUID / SOLID
J . DATE COUNTED MAR-29-96 PU 236 AEA FRAC (C236) 0.228

DUP SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.141
3AMPLE DILUTION FACTOR DF 101.000 PU 239 AEA FRAC (C239) 0.597

6773 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 8120
DIGEST DILUTION FACTOR DDF 1.0000 ^T COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 120B43 BACKGROUND in cpm (Bkg) 0.060
DETECTOR NUMBER 16 PU 236 cpm 41.800

LIQUID EFFICIENCY FACTOR EFF 0.272 PU 238 cpm 25.920

2 TRACER PREPARATION DATE 12127195 U 239 cpm 109.720

96002484 TRACER PREPARATION VALUE (dpm/mL) 2390.000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpmlmL) 2246.485 Pu 239240 pCL2.6762E0

0 PU-238 TRACER VALUE (dpm/mL) 0.000

N/A
Decay Time = Date Counted - Tracer Preparation Date

S96T001265 Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {(-tn2 Decay Time/i 040.95)]
'u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

W927806 Pu 239/240 pCIIL = (C239)(Pu 236 Decay Cor'd Value)(SPKV)(1000mLJL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF C238] - (Pu-238 Tracer Value 'SPKV *Pu 236 Tracer Recovery / 100)

LC Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mLJL)] / [(Pu-236 Tracer Recovery 1100)(2220000 dpm/pCO)(D g/L)(SS)]
Relative Counting Error = Square Root of [(l/(Pu 236 cpm * min)) + (I / (Pu 238 or 2391240 cpm * min))] 1.96 100

LF

JMV

03/30/96 Pu 2391240 pCi/mL 2.68E-02 DETECTION
Relative Counting Error = 1.6% LEVELS

03/28/96 in pCi/mL
Pu 239/240

12:00 PM Pu 238 pCimL 6.32E-03 1.34E-03
Relative Counting Error = 2.2% Pu 238

AY-101 Pu 236 Tracer Recovery = 101.1% 1.34E-03

lAnalyst: JMV Date: 30-Mar-96

Signature of Chemist: LF Date: "
SAMPLE.WB1 REV 1,0(: 94312MAL

953

1\943128\OUT\PU6773.WB1
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WHC-SD-WM-DPA 78, REV I
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WL6773-STD

File ID: 17a1759.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

3/29/96 @22:44
EA17

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
588.2 588.2
62.4 62.4

862.7 862.7
21.6 21.6
0.0 0.1

Peak center
Initial Final

361.501 361.501
353.431 352.270
229.301 229.299
143.028 142.773
130.518 130.518

FWHM
Initial Final
10.000 3.334
8.000 0.607

10.000 3.518
126.000 1.000

0.000 0.100

Tau
Initial
5.000
4.000
5.000

63.000
0.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2
3 Pu239

Pu240
4
5

Totals:

AEA
Frac

0.457

0.492

0.022

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.755 5.750 0.0050.02 35.35

5.707 0.48
5.147 5.141 0.0060.02 38.02
5.144 5.141 0.003

4.743 0.00
4.687

0.971 <--valid peaks only-->

%err
@95
1.5
94.3
1.5

1.71 7.3
0.00 *****

75.08

Activity
d/m uCi/ea

4508.8 0.203E-02

4752.3 0.214E-02
4752.3 0.214E-02
213.7 0.963E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.442

Efficiency = 0.0080 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37116.0
37115.6
36273.1

842.9

% Recovery
100.000
99.999
97.729

2.271

Analyzed by:

954

Peak
ID
1
2?
3
4
5?

Final
0.498
5.354
0.782
0.100
0.100

DM



Spectrum 17al759.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178. REV I
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................. 3.

.................................... 3

.......................................................... 3
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1

1 1
....................... 1.
.................................. 1
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Raw Data Dump for
1 0. 0.

11 4. 0.
21 0. 5.
31 0. 2.
41 0. 3.
51 3. 3.
61 3. 6.
71 6. 3.
81 2. 3.
91 7. 2.
.01 2. 7.
.11 13. 6.
21 12. 7.
31 19. 15.
41 28. 29.
51 34. 28.
.61 36. 39.
71 67. 68.
81 65. 76.
91 127. 116.
01 189. 212.
11 321. 334.
221 566. 563.
31 956. 659.
241 3. 5.
251 10. 12.
261 12. 12.
271 16. 17.
281 14. 19.
?91 31. 31.
301 43. 43.
311 44. 52.
321 83. 97.
331 140. 166.
341 223. 252.
351 440. 515.
361 628. 678.
371 0. 0.
381 0. 0.
391 0. 0.
101 0. 0.
ill 0. 0.
121 0. 0.
131 0. 0.
141 0. 0.
451 0. 0.
461 1. 0.
171 0. 0.
181 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum: 17a1759.CNF
1. 0. 0. 1.
2.
5.
1.
4.
0.
4.
6.
4.
6.
4.

11.
11.
12.
28.
33.
49.
58.
90.

136.
212.
366.
518.
345.

8.
6.

15.
18.
31.
34.
65.
55.
98.

150.
267.
548.
662.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3.
4.
2.
3.
5.
0.
7.
5.
4.
4.
5.
7.
9.

30.
30.
49.
59.
94.

149.
241.
326.
633.
140.

7.
16.
11.
30.
36.
36.
55.
56.
98.

148.
301.
518.
502.

0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
1.
0.
0.

3.
4.
2.
3.
5.
5.
3.
9.
7.

13.
14.
13.

6.
24.
25.
57.
56.

100.
137.
246.
405.
630.

53.
11.
11.
11.
14.
29.
35.
67.
78.

114.
190.
303.
454.
271.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

1.
2.
3.
2.
0.
6.
6.
5.
6.

10.
8.

10.
17.
18.
21.
40.
80.
85.

154.
254.
430.
697.

17.
6.

12.
14.
24.
26.
44.
46.
74.

125.
171.
298.
409.

93.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
0.

W
0.
1.
1.
2.
2.
3.
6.
3.
4.
8.

14.
3.
8.

12.
18.
26.
55.
71.

105.
170.
271.
465.
811.

6.
6.

16.
15.
23.
31.
36.
53.
66.

124.
204.
337.
417.

14.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

HC-SD-WM-DP-178,
2. 3.
1.
3.
1.
2.
2.
7.
3.
2.
3.
4.

12.
7.

21.
26.
30.
43.
73.

102.
158.
261.
486.
817.

7.
9.

14.
18.
28.
30.
44.
45.
72.

128.
190.
377.
443.

1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

4.
3.
2.
2.
3.
4.
2.
9.
8.
5.
8.

17.
10.
27.
27.
54.
70.

130.
173.
277.
513.
979.

10.
14.

8.
10.
22.
33.
44.
59.
70.

112.
210.
383.
514.

0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
3.
0.
0.

956

RE\/
3.
2.
5.
1.
2.
7.
6.
7.
9.

10.
14.
22.
24.
27.
49.
62.
72.

115.
194.
282.
530.

1000.
4.
5.

11.
19.
34.
26.
48.
59.
87.

151.
254.
395.
520.

0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2. 01

A N A L Y S I S

WHGSD-WM-DP-178. REV I
DATA REDUCTION REPORT

SAMPLE
WL6773-BLK

File ID: 18a1838.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

3/29/96 @22:45
AEA18

28807. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
587.5 587.5 362.280 362.280

0.0 0.1 248.340 248.340

FWHM
Initial Final
10.000 3.272
0.000 0.100

Tau
Initial

5.000
0.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
1.116 5.755 5.752 0.0030.02 40.67 1.4

???? 5.228 0.00 8445.

Activity
d/m uCi/ea
3192.3 0.144E-02

1.116 <--valid peaks only--> 40.67

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel

Energy range (MeV): 4.086 TO 6.441
Efficiency = 0.0130 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17489.0
17489.2
19526.5
-2037.5

% Recovery
100.000
100.001
111.650
-11.650

Analyzed by:

957f

Peak
ID
1
2?

Final
0.413
0.100

Totals:

DM

3 -3c Ys



Spectrum 18a1838.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV, I

1.
1. 1

1
1

1. . 1

........... 1
..................................1.
........................................................... 1.
.................................................. 1

958

3928.6



Raw Data Dum
1 0.

11 0.
21 0.
31 0.
41 0.
51 2.
61 2.
71 2.
81 2.
91 2.

.01 1.

.11 1.
21 0.
31 0.

.41 2.

.51 3.

.61 2.
71 4.

.81 0.

.91 0.
01 1.
11 3.
21 7.
31 2.
41 6.
Z51 8.
?61 11.
71 20.
81 27.
91 22.
01 44.

111 61.
321 109.
331 150.
341 256.
351 449.
361 518.
371 0.
381 0.
391 0.
101 1.
11 0.
21 0.
31 0.
41 0.
51 1.
61 1.
71 0.
81 1.
91 0.
ill 0.

p for
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
1.
0.
1.
4.
1.
1.
5.
1.
5.
5.

11.
7.

11.
12.
27.
36.
52.
67.
90.

171.
259.
488.
625.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
1.
2.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
0.
0.
5.
1.
4.
0.
2.
8.
5.
4.
3.
7.
9.
8.

15.
29.
30.
50.
74.

126.
163.
271.
559.
677.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
2.
0.
0.
2.
2.
0.
3.
2.
4.
4.
5.
9.

11.
13.
10.
15.
24.
32.
51.
80.

108.
186.
331.
540.
651.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

18al838.CNF

4.
3.
3.
3.
8.
8.

12.
13.
12.
19.
25.
39.
64.
62.

136.
189.
334.
535.
470.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.

5.
2.
4.
5.
2.
4.
5.
5.

17.
22.
29.
37.
62.
68.

112.
188.
305.
459.
192.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
4.
0.
0.

WhC-SD-WM-DP-178, REV.
0. 0. 0. 0.
0. 1. 0. 0.
1. 0. 0. 0.
0. 0. 2. 0.
1. 0. 1. 0.
1. 0. 0. 0.
1. 0. 0. 0.
0. 1. 0. 0.
1. 1. 1. 0.
0. 1. 0. 0.
2. 3. 0. 1.
2. 2. 0. 1.
0. 1. 2. 0.
2. 1. 0. 0.
0. 2. 3. 1.
4. 2. 2. 5.
3. 3. 2. 2.
4. 1. 0. 1.
3. 2. 4. 1.
2. 6. 3. 2.
4. 3. 6. 3.
7. 5. 1. 6.
2. 8. 4. 5.

11. 6. 7. 5.
11. 13. 9. 11 .

5. 11. 13. 15.
13. 10. 18. 18.
32. 21. 20. 22.
28. 31. 40. 31.
39. 35. 48. 34.
50. 58. 62. 53.
88. 105. 93. 98.
134. 119. 143. 136.
197. 213. 231. 229.
363. 356. 368. 447.
455. 439. 529. 509.

51. 8. 2. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
1. 0. 1. 0.
2. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

953



- - 3c 3~

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01 WH

A N A L Y S I S

C-SD-WM-DP-178, REV I
DATA REDUCTION REPORT

SAMPLE
S96T1263-SAM

File ID: 19a1989.CNF

Counted on: 3/29/96 @22:46
Detector: AEA19
Geometry number: 1
Count time: 28808. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1213.1 1213.1 361.806 361.806
745.2 745.2 304.043 304.036

3414.0 3414.0 230.198 230.198

FWHM
Initial Final
10.000 2.513
10.000 2.689
12.000 3.504

Tau
Initial

5.000
5.000
6.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM
0.225 5.755 5.750 0.0050.01
0.143 5.487 5.484 0.0030.01

5.479 5.484 -.005
0.588 5.147 5.145 0.0020.02

5.144 5.145 -.001

0.955 <--valid peaks only-->

Count
Rate c/m

36.87
23.42

%err
@95
1.5
1.9

96.41 0.9

Activity
d/m uCi/ea
387.4 0.175E-03
335.0 0.151E-03
256.6 0.116E-03
992.9 0.447E-03
992.9 0.447E-03

156.70

DETECTOR CALIBRATION
Energy(MEV) = 4.086 + (0.0046)*Channel
Energy range (MeV): 4.086 TO 6.441

Efficiency = 0.0971 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
78746.0
78748.6
75237.3

3508.7

% Recovery
100.000
100.003
95.544
4.456

Analyzed by:

Peak
ID
1
2
3

Final
0.878
0.908
1.521

DM



Spectrum 19a1989.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-1
78, REV I

.3.. 3

. .. .. . .. 3.

........................... 3

.................................................................... 3

..................... 3.

2
... 2. 2
........... 2
..... 2

. . . .1.

.. ............ 1
............... 1

961

22103.5

1
1



Raw Data Dump for AEA Spectrum: 19a1989.CNF WHC-SDWM-DP'A78, REV, I
1 0. 0. 1. 2. 3. 2. 2. 5. 3. 1.

11 1. 2. 1. 1. 3. 0. 4. 2. 4. 4.
21 3. 2. 0. 3. 3. 4. 2. 3. 4. 1.
31 4. 3. 3. 2. 8. 0. 3. 1. 1. 5.
41 3. 2. 3. 2. 2. 2. 1. 0. 3. 2.
51 0. 7. 0. 2. 2. 0. 4. 0. 8. 4.
61 3. 2. 1. 2. 3. 6. 4. 5. 1. 2.
71 2. 8. 3. 1. 5. 5. 3. 3. 4. 2.
81 2. 7. 2. 7. 5. 5. 4. 1. 3. 5.
91 6. 6. 4. 10. 4. 3. 11. 8. 8. 7.

101 4. 4. 5. 9. 4. 12. 7. 6. 4. 4.
111 8. 5. 5. 9. 13. 7. 8. 12. 11. 10.
121 11. 7. 9. 10. 7. 9. 10. 10. 10. 14.
131 10. 11. 8. 14. 13. 16. 14. 18. 19. 24.
141 17. 19. 13. 30. 12. 33. 27. 19. 26. 26.
151 31. 29. 28. 29. 19. 26. 26. 22. 18. 25.
161 22. 24. 30. 39. 25. 29. 36. 35. 25. 29.
171 34. 27. 37. 43. 42. 36. 37. 43. 44. 52.
181 64. 43. 55. 68. 57. 60. 71. 86. 91. 61.
191 110. 99. 99. 92. 117. 112. 119. 133. 145. 166.
201 193. 227. 182. 217. 278. 244. 305. 323. 359. 360.
211 440. 478. 526. 628. 696. 768. 843. 1039. 1191. 1253.
221 1418. 1415. 1610. 1700. 1922. 2178. 2489. 3040. 3697. 4081.
231 4072. 3421. 2288. 1276. 676. 264. 57. 13. 10. 11.
241 11. 6. 7. 14. 11. 8. 9. 13. 15. 11.
251 7. 8. 8. 13. 18. 13. 19. 19. 27. 19.
261 20. 20. 22. 22. 31. 29. 25. 30. 28. 39.
271 35. 36. 40. 45. 51. 57. 55. 59. 68. 52.
281 83. 87. 80. 123. 109. 144. 132. 191. 213. 201.
291 238. 276. 332. 396. 452. 500. 506. 431. 412. 443.
301 531. 635. 807. 873. 942. 757. 342. 103. 29. 12.
311 16. 27. 18. 16. 17. 13. 24. 25. 29. 29.
321 29. 40. 29. 35. 29. 41. 49. 43. 45. 43.
331 53. 55. 79. 72. 83. 83. 78. 92. 118. 152.
341 128. 153. 160. 225. 231. 273. 274. 363. 419. 520.
351 680. 795. 778. 706. 612. 580. 635. 700. 802. 1042.
361 1337. 1517. 1477. 1021. 407. 100. 12. 1. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 1. 0. 0. 0. 2. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 1. 0. 0. 1. 0. 0. 0. 0. 0. 1.
441 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 1. 0. 0. 0. 1. 0. 3.
471 0. 1. 5. 3. 0. 1. 1. 2. 2. 1.
481 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

962



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Revu 2fl1

DATA REDUCTION REP

Al -0 AL I

A N ALY SI S

WHC-SD-WM-OP- 178. REV ,
ORT

SAMPLE
S96T1263-DUP

File ID: 20a2018.CNF

Counted on: 3/29/96 @22:46
Detector: AEA20
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height
Initial Final
1327.9 1327.9
844.5 844.5

3821.7 3821.7
25.0 25.0

Peak center
Initial Final
362.984 362.984
304.830 304.822
230.578 230.578
149.358 149.292

FWHM
Initial Final
10.000 2.565
10.000 2.623
10.000 3.513

132.000 1.000

Tau
Initial
5.000
5.000
5.000

66.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240
4 Np237

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.227 5.755 5.752 0.0030.01 40.82
0.141 5.487 5.485 0.0020.01 25.26

5.479 5.485 -.006
0.597 5.147 5.143 0.0040.02 107.31

5.144 5.143 0.001
0.011 4.769 4.769 0.0000.00 1.98

%err
@95
1.4
1.8

0.9

6.4

Activity
d/m uCi/ea

2180.8 0.982E-03
1836.8 0.827E-03
1406.9 0.634E-03
5618.2 0.253E-02
5618.2 0.253E-02
119.3 0.537E-04

0.976 <--valid peaks only--> 175.37

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)*Channel
Energy range (MeV): 4.082 TO 6.438

Efficiency = 0.0191 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
86262.0
86263.6
84189.3

2072.7

% Recovery
100.000
100.002
97.597
2.403

Analyzed by:

963

Peak
ID
1
2
3
4

Final
0.885
0.948
1.543
0.100

Totals:

DM

.e . 0



Spectrum 20a2018.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-.P-1 78, REV I
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.2

........ 2

..... 2

1
.1
.......... 1
............... 1

964

24390.2
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Raw Data Dump
1 0.

1 1.
1 1.
1 2.
1 0.
1 3.
1 2.
1 3.
1 4.
1 3.
'1 2.
1 10.
1 8.
1 12.
1 16.
1 25.
1 15.
1 22.
1 42.
1 74.
1 171.
1 429.
1 1565.
1 4612.
1 11.
i1 8.
i1 20.

1 40.
1 77.
1 229.
)1 527.
.1 10.
1 19.
11 61.
11 131.
51 561.
31 1111.
11 0.
31 0.

1 0.
LI 0.

L1 0.
?1 0.
31 0.
11 0.
51 0.
i1 0.
71 2.
31 2.
)1 0.
L1 0.

for AEA Spectrum:
0.

1.

0.
4.
3.
3.
4.
5.
5.
6.
7.

14.
7.

14.
20.
12.
31.
53.
67.

166.
492.

1554.
4228.

5.
12.
19.
34.
77.

257.
614.

16.
27.
64.

129.
714.

1354.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.

2.
0.
1.
0.
2.
4.
3.
2.
2.
6.
4.
5.
7.
8.

22.
28.
26.
30.
57.

104.
181.
568.

1688.
3105.

7.
13.
24.
38.
73.

299.
768.

10.
26.
65.

153.
779.

1623.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
1.
0.

1.
1 .7-.

2.
1.
3.
3.
5.
8.
5.
5.
7.

11.
20.
22.
27.
45.
49.
84.

217.
616.

1962.
1775.

14.
17.
15.
37.

110.
406.
875.

16.
25.
61.

216.
855.

1672.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

20a2018.CNF
2.
1.
2.
1.
3.
3.
1.
5.
5.
7.
7.
6.

15.
15.
20.
12.
23.
28.
70.

103.
254.
650.

2168.
962.

12.
6.

25.
52.

107.
421.

1038.
10.
32.
89.

220.
820.

1196.
0.
0.
0.
0.
0.
0.
1.
0.
2.
2.
2.
1.
0.

2.
3.
2.
5.
3.
1.
7.
4.
8.
5.
7.
9.
7.

15.
28.
23.
27.
36.
53.

107.
259.
715.

2302.
451.

5.
10.
22.
44.

135.
518.

1044.
17.
34.
82.

267.
697.
593.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

WH
1.
2.
3.
1.
3.
4.
2.
4.
2.
0.
9.
7.
6.
9.

26.
17.
29.
27.
72.

116.
268.
890.

2798.
123.

9.
18.
34.
58.

105.
558.
735.

14.
39.
85.

315.
653.
153.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
2.
0.
0.

C-SD-VM-DP..1j, REV 11.
0.
5.
1.
4.
3.
3.
6.
5.
9.
4.
9.
9.

11.
25.
28.
16.
41.
79.

154.
298.

1152.
3115.

23.
11.
9.

26.
62.

177.
488.
342.

15.
30.

117.
311.
714.

23.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
3.
1.
3.
0.
2.
4.
5.
9.
4.

12.
12.
11.
27.
25.
30.
37.
64.

172.
349.

1233.
3829.

4.
5.

22.
31.
58.

223.
451.

84.
14.
33.

118.
362.
804.

1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0.
1.
3.
1.
4.
5.
0.
3.
4.
5.

11.
7.

20.
27.
37.
22.
53.
86.

141.
396.

1382.
4366.

5.
8.

18.
29.
85.

184.
466.

16.
22.
41.
111.
442.
947.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

965
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Reav 2 Al

A N A L Y S I S

WHC-SD-WM-DP-178, REV I
DATA REDUCTION REPORT

SAMPLE
S96T1264-SAM

File ID: 21a2123.CNF

Counted on: 3/29/96 @22:47
Detector: AEA21
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
933.3 933.3 361.280 361.280
648.9 648.9 303.748 303.715

2991.3 2991.3 230.025 230.024
24.5 24.5 151.884 151.699

FWHM
Initial Final
12.000 6.047
12.000 5.343
14.000 6.740
92.000 474.050

Tau
Initial Final
6.000 1.706
6.000 1.615
7.000 2.515

46.000 131.670

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Ra224

Pu236
2 Pu238

AM241
3 Pu239

Pu240
4 Np237

Np237

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.220 5.686 5.741 -.0550.03 38.01
5.755 5.741 0.014

0.143 5.487 5.476 0.0110.02 24.74
5.479 5.476 0.003

0.617 5.147 5.137 0.0100.03 106.76
5.144 5.137 0.007

0.031 4.640 4.777 -.1372.18 5.29
4.769 4.777 -.008

%err
@95
1.5

1.8

0.9

18.1

Activity
d/m uCi/ea

2209.9 0.995E-03
2119.7 0.955E-03
1877.6 0.846E-03
1438.1 0.648E-03
5834.0 0.263E-02
5834.0 0.263E-02
4822.0 0.217E-02
332.5 0.150E-03

1.011 <--valid peaks only--> 174.81

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)*Channel

Energy range (MeV): 4.079 TO 6.434
Efficiency = 0.0183 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
83030.0
83033.8
83920.3

-890.3

% Recovery
100.000
100.005
101.072
-1.072

Analyzed by:
DM

966

Peak
ID
1
2
3
4

Totals:

.e . 0



1 Legend:
Spectrum 21a2123.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHG-SD-WM-DP-178, REV I

3

............................ 3.

.................................................................3.

............................. 3

.2.

....... 2.

... 2

....1.
.............1.

............. 1
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21297.6
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Raw Data Dump
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
2.
0.
1.
2.
1.
6.
2.
3.
5.
5.
8.

11.
6.

10.
25.
23.
27.
32.

104.
162.
485.

1569.
3111.

50.
13.
14.
34.
82.

287.
565.

70.
24.
54.

161.
622.

1013.
22.
0.
0.
0.
0.
2.
0.
0.
0.
1.
4.
3.
0.
0.

for
0.
0.
2.
2.
3.
1.
3.
3.
3.
5.
9.

14.
8.

11.
19.
28.
22.
34.
54.
90.

224.
483.

1654.
2968.

17.
11.
15.
49.
96.

321.
672.

43.
25.
54.

191.
614.

1053.
5.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.

AEA Spectrum:
0.
3.
4.
0.
1.
2.
1.
7.
4.
4.
6.
7.
5.

14.
20.
27.
28.
27.
64.
97.

203.
628.

1792.
2500.

20.
6.

24.
33.

114.
352.
689.

23.
27.
62.

199.
682.
952.

3.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.

6.
11.
25.
26.
26.
39.
63.
94.

258.
644.

2013.
2068.

11.
17.
28.
47.

115.
365.
738.

27.
37.
87.

223.
667.
775.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

21a2123.CNF
0.
2.
3.
1.
1.
6.
4.
2.
5.
5.
7.
7.

5.
2.
1.
1.
2.
2.
5.
5.
8.
3.
5.
9.

13.
7.

21.
13.
21.
32.
71.

109.
280.
764.

2172.
1458.

6.
20.
27.
46.

134.
439.
730.

18.
34.
72.

256.
718.
647.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

968

1.
1.
2.
6.
1.
4.
2.
1.
4.
4.
5.

10.
13.
17.
22.
32.
20.
37.
69.

128.
285.
874.

2403.
989.

13.
11.
22.
56.

160.
447.
591.

23.
33.

106.
295.
689.
422.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

WHC-SD-WM-DP-178, REV,
2. 3. 2.
2. 2. 1.
3. 1. 3.
3. 2. 1.
1. 4. 3.
2. 1. 2.
1. 6. 3.
2. 3. 4.
8. 3. 5.
6. 4. 4.
7. 7. 8.
9. 5. 9.

14. 9. 18.
11- 15. 16.
26. 21. 22.
26. 21. 17.
27. 38. 36.
42. 52. 52.
70. 91. 77.

119. 134. 175.
325. 336. 391.
940. 1082. 1203.

2775. 3074. 3261.
625. 384. 182.
12. 9. 10.
20. 15. 18.
21. 29. 32.
53. 58. 64.
166. 164. 216.
485. 466. 500.
499. 336. 241.

24. 24. 33.
41. 42. 55.

105. 113. 127.
358. 400. 423.
803. 817. 849.
301. 192. 79.

0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 1.
3. 0. 2.
0. 3. 1.
0. 0. 0.
0. 0. 0.

0.
1.
2.
1.
0.
2.
1.
3.
6.

10.
6.
3.

11.
11.
26.
28.
34.
50.

101.
158.
396.

1368.
3360.

92.
9.

19.
43.
68.

243.
555.
147.
24.
44.

151.
518.
972.

36.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

WHC-SD-WM-DP-
178 REV, /DATA REDUCTION REPORT

SAMPLE
S96T1264-DUP

File ID: 22a2257.CNF

Counted on:
Detector:
Geometry number:
Count time:

3/29/96 @22:48
AEA22

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1262.6 1262.6 360.884 360.884
823.9 823.9 302.403 302.397

3873.5 3873.5 227.826 227.825
25.7 25.7 146.572 146.557

FWHM
Initial Final
10.000 2.489
8.000 2.748

10.000 3.503
150.000 1.000

Tau
Initial
5.000
4.000
5.000

75.000

PEAK RESULTS
Peak Error Limit: 30%

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240
4 Np237

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.214 5.755 5.769 -.0140.01 38.04

5.779 5.769 0.010
0.144 5.487 5.500 -.0130.01 25.61

5.479 5.500 -.021
0.600 5.147 5.157 -.0100.02 106.54

5.144 5.157 -.013
0.011 4.769 4.783 -.0140.00 2.03

%err
@95
1.5

1.8

0.9

6.3

d/m
389.3
522.7
356.7
273.2

1068.6
1068.6

23.5

Activity
uCi/ea

0. 175E-03
0.235E-03
0.161E-03
0. 123E-03
0.481E-03
0.481E-03
0. 106E-04

0.970 <--valid peaks only--> 172.22

DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0046)*Channel

Energy range (MeV): 4.109 TO 6.465
Efficiency = 0.0997 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
85179.0
85179.3
82665.6

2513.4

% Recovery
100.000
100.000
97.049
2.951

Analyzed by:

969

Peak
ID
1
2
3
4

Final
0.879
0.949
1.596
0.100

Totals:

DM



Spectrum 22a2257.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHO-SD-WM-DP- 78, REV,
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Raw Data Dump for AEA Spectrum: 22a2257.CNF WHC-SD-WM-DP-178, REV (
1 0. 0. 0. 0. 2. 3. 1. 0. 4. 3.

11 3. 3. 2. 2. 5. 4. 3. 3. 6. 1.
21 2. 3. 2. 2. 4. 5. 1. 4. 4. 2.
31 2. 2. 6. 1. 0. 7. 0. 4. 1. 1.
41 1. 2. 0. 4. 1. 0. 1. 1. 3. 4.
51 2. 4. 0. 4. 3. 1. 0. 1. 2. 6.
61 4. 3. 8. 5. 4. 2. 1. 2. 2. 3.
71 2. 1. 1. 9. 5. 3. 6. 2. 1. 3.
81 4. 7. 2. 3. 3. 3. 2. 2. 4. 3.
91 7. 3. 4. 8. 3. 3. 4. 9. 1. 6.

101 7. 7. 3. 9. 3. 7. 7. 8. 6. 8.
111 10. 12. 14. 9. 5. 12. 13. 7. 8. 10.
121 16. 10. 5. 16. 15. 10. 9. 8. 15. 11.
131 17. 12. 10. 16. 13. 14. 15. 18. 21. 18.
141 29. 11. 19. 23. 20. 33. 27. 30. 17. 16.
151 17. 29. 27. 21. 24. 26. 30. 18. 20. 30.
161 21. 34. 30. 25. 32. 29. 40. 35. 29. 31.
171 48. 52. 24. 38. 38. 41. 34. 44. 61. 57.
181 66. 64. 67. 60. 63. 74. 69. 77. 89. 106.
191 94. 93. 92. 124. 135. 147. 174. 174. 180. 180.
201 237. 240. 236. 251. 352. 324. 364. 441. 465. 541.
211 599. 654. 763. 887. 1047. 1186. 1355. 1408. 1577. 1638.
221 1696. 1983. 2217. 2457. 3169. 3677. 4330. 4688. 4480. 3335.
231 2103. 1237. 565. 211. 46. 13. 7. 11. 10. 8.
241 10. 5. 9. 10. 9. 6. 7. 10. 14. 12.
251 14. 10. 11. 15. 20. 14. 10. 23. 29. 18.
261 18. 26. 21. 27. 27. 31. 37. 37. 29. 42.
271 45. 46. 47. 48. 39. 54. 65. 75. 85. 76.
281 108. 97. 114. 134. 165. 158. 185. 222. 234. 266.
291 356. 417. 495. 530. 483. 528. 453. 468. 504. 644.
301 798. 1005. 1019. 953. 534. 213. 60. 17. 14. 15.
311 17. 21. 18. 14. 17. 24. 31. 21. 26. 25.
321 35. 21. 37. 40. 43. 49. 44. 65. 47. 51.
331 54. 56. 63. 76. 104. 102. 84. 136. 139. 155.
341 155. 200. 218. 262. 256. 314. 359. 431. 544. 688.
351 736. 801. 752. 626. 580. 623. 707. 899. 1029. 1327.
361 1618. 1529. 1053. 512. 118. 9. 1. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 0. 0. 2. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 1. 0. 1. 1. 1. 1. 1. 0. 2. 3.
471 0. 2. 1. 3. 1. 2. 1. 3. 1. 0.
481 1. 1. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

971



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R
Rev. 2.01

G Y A N A L Y S I S

WHC-SD-WM-DP-178, REV. 1
DATA REDUCTION REPORT

SAMPLE
S96T1265-SAM

File ID: 23a2352.CNF

Counted on: 3/29/96 @22:48
Detector: AEA23
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1174.3 1174.3
740.5 740.5

3309.2 3309.2
31.5 31.5

1.9 1.9

Peak center
Initial Final

360.020 360.020
301.726 301.718
227.331 227.330
148.136 148.079
105.460 105.004

FWHM
Initial Final
10.000 2.497
10.000 2.639
10.000 3.638

124.000 1.000
4.000 0.346

Tau
Initial
5.000
5.000
5.000

62.000
2.000

PEAK RESULTS
Peak Error Limit: 30%

ID Isotope
1 Pu236
2 Pu238

Am241
3 Pu239

Pu240
4 Np237
5

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM
0.221 5.755 5.755 0.0000.01
0.140 5.487 5.487 0.0000.01

5.479 5.487 -. 008
0.590 5.147 5.145 0.0020.02

5.144 5.145 --.001
0.015 4.769 4.781 --.0120.00
???? 4.582

0.966 <--valid peaks only-->

Count
Rate c/m

36.23
22.91

%err
@95
1.5
1.9

96.65 0.9

2.50 5.7
0.01 732.

d/m
2054.1
1767.6
1353.9
5369.2
5369.2

159.5

Activity
uCi/ea

0.925E-03
0.796E-03
0.610E-03
0.242E-02
0.242E-02
0.718E-04

158.29

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0046)*Channel

Energy range (MeV): 4.099 TO 6.455
Efficiency = 0.0180 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
78673.0
78676.0
75987.7

2685.3

% Recovery
100.000
100.004
96.587

3.413

Analyzed by:

972

Peak
ID
1
2
3
4
5?

Final
0.852
0.909
1.511
0.100
2.674



Spectrum 23a2352.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP- 178, REV
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
2. 3.
1. 3.
4. 2.
4. 5.
4. 4.
5. 3.
3. 4.
5. 8.
9. 11.
9. 7.
6. 18.

19. 11.
15. 19.
15. 19.
30. 25.
20. 27.
47. 46.
62. 61.

104. 117.
253. 253.
569. 717.

1670. 1913.
1432. 737.

17. 16.
21. 12.
18. 16.
51. 46.

102. 135.
342. 402.
844. 946.

18. 17.
30. 28.
70. 80.

169. 202.
802. 700.

1478. 1080.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
1. 0.
0. 0.
0. 0.

2.
2.
1.
4.
7.
0.
4.
9.

10.
3.
8.
8.

15.
10.
26.
25.
36.
46.
61.

120.
290.
760.

2138.
311.

10.
24.
32.
54.

134.
497.
890.

26.
33.
76.

228.
603.
505.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

3.
2.
4.
4.
6.
5.
6.
2.
6.
4.

14.
13.
13.
17.
27.
21.
31.
37.
85.

128.
316.
911.

2487.
86.
17.
17.
26.
47.

142.
477.
582.

33.
35.
88.

275.
549.
132.

0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.

23a2352.CNF
3. 2.
1.- 4.
6. 3.
5. 1.
1. 5.
4. 4.
9. 3.
3. 2.
6. 5.

11. 5.
7. 18.

14. 11.
17. 12.
18. 12.
22. 31.
30. 20.
28. 33.
43. 59.
78. 82.
139. 162.
306. 350.

1010. 1240.
2948. 3460.

15. 5.
16. 9.
18. 11.
29. 25.
54. 64.

159. 169.
445. 377.
225. 95.
26. 36.
51. 42.
98. 116.

285. 332.
602. 636.

25. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

9-11

WHC-SD-WM-DP-178.
4. 2.
2. 1. 1.
4. 4. 1.
7. 4. 3.
3. 6. 5.
4. 5. 4.
7. 7. 2.
7. 9. 11.
5. 3. 4.
7. 13. 6.
8. 11. 6.
6. 4. 20.

11. 13. 10.
17. 13. 22.
40. 34. 35.
32. 19. 35.
31. 33. 30.
57. 65. 69.
82. 91. 97.

175. 190. 187.
398. 442. 468.

1316. 1393. 1476.
3866. 4049. 3403.

10. 10. 13.
9. 16. 12.

21. 23. 17.
29. 41. 41.
62. 77. 73.

176. 231. 250.
418. 422. 525.

30. 28. 19.
27. 24. 24.
38. 56. 67.

131. 144. 173.
401. 524. 590.
781. 945. 1249.

0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 1. 0.
0. 0. 0.
2. 0. 1.
1. 1. 1.
0. 0. 0.
0. 0. 0.

REV )
2.
1.
2.
4.
4.
8.
4.
4.

12.
7.

15.
15.
19.
29.
28.
41.
59.
99.

216.
545.

1550.
2464.

8.
15.
25.
43.
95.

320.
604.
25.
38.
70.

182.
715.

1452.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rpv. 2.01

A N A L Y S I S

WHC-SD-WM-OP-178. REV I
DATA REDUCTION REPORT

SAMPLE
S96T1265-DUP

File ID: 24a2457.CNF

Counted on: 3/29/96 @22:49
Detector: AEA24
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
1485.2 1485.2
915.0 915.0

4150.6 4150.6
24.4 24.4

4.7 4.7

Peak center
Initial Final

362.958 362.958
304.807 304.802
230.620 230.620
165.186 165.098
152.380 150.488

FWHM
Initial Final
10.000 2.513
10.000 2.672
10.000 3.616
74.000 1.000
10.000 1.693

Tau
Initial
5.000
5.000
5.000

37.000
5.000

Peak
ID Isotope
1 Pu236

Cm243
2 Pu238

Am241
3 Pu239

Pu240
4
5

AEA Pea
Frac Exp.

0.228 5.755
5.779

0.141 5.487
5.479

0.597 5.147
5.144

0.011

PEAK RESULTS
Peak Error Limit: 30%

k Centroid Count
Obs. Diff. FWHM Rate c/m
5.760 -.0050.01 41.80
5.760 0.019
5.493 -.0060.01 25.92
5.493 -.014
5.152 -.0050.02 109.72
5.152 -.008
4.850 0.00 1.94
4.783 0.06

%err
@95
1.4

1.8

0.9

6.5
187.

d/m
2164.9
2906.4
1827.7
1399.9
5569.6
5569.6

98.5

Activity
uCi/ea

0.975E-03
0. 131E-02
0. 823E-03
0.631E-03
0.251E-02
0.251E-02
0.444E-04

0.976 <--valid peaks only--> 179.38

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.0197 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
88192.0
88194.5
86138.6

2053.4

% Recovery
100.000
100.003
97.672
2.328

ANALYZED BY:
DM

975

Peak
ID
1
2
3
4
5?

Final
0.985
1.055
1.802
0.100
9.933

Totals:

Rev. 2. 01



Spectrum 24a2457.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-178, REV. I
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